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HE Committee appointed by the Royal Society to ares the pub- 
lication of the Philoſophical Tranſactions, take this opportunity to 
acquaint the Public, that it fully appears, as-yell from the council-books 
and Journals of the Society, as from repeated declarations, which have 
been made in ſeveral former Tranſactions, that the printing of them was 

always, from time to time, the ſingle act of the reſpective Secretaries, till 

the Forty. ſeventh volume: the Society, as a body, never intereſting them- 

ſelves any further in their publication, than by occaſi onally recommendi ing 
the revival of them to ſome of their Secretaries, when, from the particular 
circumſtances of their affairs, the Tranſacflont had happened for any 
length of time to be intermitted. And this ſeems principally to have 
deen done with a view to ſatisfy the Public, that their uſual meetings 

| were then continued for the improvement of knowledge, and benefit of 
mankind, the great ends of their firſt inſtitution by the Royal CR 
and which they have ever ſince ſteadily purſued. 

But the Society being of late years greatly inlarged, and their com- 

munications more numerous .it was thought adviſeable, that a Committe: 

of their members ſhould be appointed to reconſider the papers read be- 4 

fore them, and ſelect out of them ſuch, as they ſhould judge moſt pro- A 
per for publication in the future  Tranſa&tions ; which was accordingly "2 

done upon the 26th of March 17 52. And the grounds of their choice 2 
are, and will continue to be, the 1 importance and ſingularity of the ſub- 
jects, or the advantageous manner of treating them; without pretending 
to anſwer for the certainty of the facts, or propriety of the reaſonings, 
contained in the ſeveral papers fo publiſhed, which muſt {till reſt on the 
credit or judgment of their reſpective authors. 


. 0 — 4 
. +... 
: > A 2 hr 
; — * 2 £23 
; 


"* 


\ | - 
0 - * 
Seer 
1 RX) . "I 
, : : 1 = - © * = by. 
l 1 « 
A q 
Pl s 9 \ 
: : - 7 
. . G - 5 HN i 
—— x 242 S —_ "SIS 
1 SS „ xx a7 5 JE * * r 8 «FEED r IE = r . I Tiny r ＋ e Nr 
5 9 9 Js n . — 5 0 4; = 3 40 » 
” : 1 : G _ - 3 : * 
- ” - "__ 2 C bl 
2 " a - v n A : . 
7 . : 8 8 * 78 . . q " J -D Z— 
9 . *"s hs : s 9 * #7 „* * * 4 4 1 }, y N 4 1 * 0 7 v 7 2 0 
1 9 1 = - * = : - * 
A 1 7% . Fo SF. . : 5 POL . \ bi 0 ; —_— 
F v ” g : | 4 1 
« : \ 1 4 , - : 5 . = 
| 1 a . FP \ 4 


P 

0 1 , & 4 p 

, 

5 44 * 3 *F © 1 . ? 

l : - g 48 v7 : . . 

© > 1 > ' : : : 
* . , . FY > 
. - 0 4 - ” 
- 


12 *. ne 
* 5 7 7 \ | { £1 FO * EY - 
: l #84 7 * | he «4 » | 
0 4 a 4 A 1 . 4 7 


* %. ; I ' 


5 
4 
2 
4 * o 
3 
"> 
N — * * 
. 
"% = 6 
* £220 
1% A 
Fog - 
i”. Is 
.. 6 
wa. 
: 
So N 9 
+. 


It is likewiſe be on this occaſion to remark, chat! it is an 45 
bliſhed rule of the Society, to which they will always adhere, never io 
give their opinion, as a body, upon any ſubject, either of Nature or Art, 
that comes before thew And therefore Re thanks, which are fre- 
quently propoſed from the chair, to be given to the authors of ſuch pa- 
pers, as are read at their accuſtomed meetings, or to the perſons through 
— whoſe hands they receive them, are to be conſidered in no other, light 
than as a matter of civility, in return for the reſpect ſhewn to the Society 
by thoſe communications. The like alſo is to be ſaid with regard to 
the ſeveral projects, inventions, and curioſities of various kinds, which 
are often exhibited to the Society; the authors whereof, or thoſe who 
| exhibit them, frequently take the liberty to report, and even to certify 
in the public e that they have met with the higheſt applauſe 
and approbation. And therefore it is hoped, that no regard will here- 
after be paid to ſuch reports, and public notices ; which in ſome inſtances 
hare been too lightly credited, to the diſhonour of the Society, = 
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L  Relaziont di una nuova . ſcritta dal Conte de Gioeni 
abitante della 3 Reggione dell E tna; communicated by 8 ir Wü 
liam Hamilton, . B. KR S. 


Read November 8, 1781 *. 


Volat per Mare magnum cinis decoctus, et terrenis nubibus 
 excitatis, tranſmarinas quoque provincias pulvereis guttis 
implevit, Cass10D. lib. IV. var. epiſt. 50. 

A 'mattina de 24 corrente ſi e qui preſentato uno de feno- 
4.4 ment piu' ſingolari; tutti li luoghi eſpoſti all aria ſi tro- 
varono bagnati da un' acqua colorita cretacea biggia, la quale 


For a tranſlation of this paper ſee the Appendix, 


YoL. XXII, B eva- 


erahnen in ind 0 infltratdoſi nella terra, laſcio per ogni i dove 
la: eee contenca, all” altezza di due, o tre linee; tutti i 
ferri, che ne: furono tocchi, divennero rug gginoſi. Eat 5 
I publico portato al maraviglioſo, imagin6 varie cagioni di 
tale pioggia, motivi di timore per gli veggetabili, e gli animali. 
Le popolaziom, che fi valgono delle acque piovane, fi aſſen- 
nero di farne allora uſo. Vi fu' chi ſoſpetaſſe contenerſi in eſſa de 
principi vitriohci: e delle perſone predifiero un qualehe male 
epidemico ſopraveniente. 
Chi avea oſſervato Veſploſioni, che Etna, da venti e piu' 
giorni, facea vedere dall' alto del ſuo cratere, inclinava a credere 
originato quel fenomeno da una dr eſſe. | 
Si eſteſe la pioggia dal nord 4 nord eſt al ſud 4 ſud-oveſt ſopra 
le campagne di noto, fin dove contanfi in linea refta, ſetranta 
miglia, dal vertice dell' Etna. 
Non e nuovo, che li volcani per la forza eſpanſiva, che vio- 
lenta in eſſi ſi genera, abbiano cacciato- delle Sabbuc 2 Hortats da 
venti di Tontane reggione, e delle pietre +.. | 


« Lautorita di Caffiodoro, premeſſa a queſta relazione 4 arvalorata da Seneca 
nel ſuo 20 lib. delle Queſt. Nat. 8 | 

 Xtna aliquando multo igne abundavit, ingeatem vim arenæ urentis effudit, 
n eſt dies pulv ere, papuloſque ſubita nox terruit. 
Ma ſenza riandare alle moltiſſime memorie di queſts volcano, e del Veſuvio, 

come a noi pin” vicini, abbiamo da 20 anni in qua veduto molte delle pioggie in: 
Sicilia, originate del Etna, e Vultima precedette la irruzione dell' anno ſcorſo,, 
era quella compoſta di piccioli fr ammenti di pomici bituminoſe, o ſtumie. | 
+ La pietra, deſcritta da pLiN1o caduta nella Traci, la pioggia di pietra, che 
avvyenne ſul monte Albano, dopo la rovina di Alba, della quale ci fa menzione T1To 
Ivo, e molte altre ſimili, rimarcate dalli antichi, come pioggie prodigioſe, ſono 
fate riconoſciute per volcaniche; in quanto all' Etna abbiamo a giorni noſtri veduto- 
formare de' monti nuovi, per il cumulo delle pietre, 0 per meglio dire delle lave; 
e degli amtichi, oltre T ABONE, ed altri molti ſcrittori, il lirico pix pA RO ci traf- 
mette, ehe, ali quando non tantum rivos igneos cjecit, ſed ſara ignita. pix p. ap 


Brit: lib. V. c. 14. p. 2. 5 


nao da 1 3 


Ma il colore della materia, e la ſua ſottigliezza, diedero mo- 
tivi di dubitare, onde ne foſſe originata, accreſcendoſene Vin- 
Certezza dalla rimarcheyole circoſtanza dell. acqua, che por- 
tolla mcorporata * e pero ſi ſoſpettava di altro principio. 

Era dunque vepo per ogni ragione di aſſicurarſi della natura 
di tale materia, onde reſtar perſuaſi della ſua origine, e degli 
effetti, che avrebbe potuto cagionare: non potea queſto farfi 
ſenza il ſeccorſo dell' analiſi chimica : per far dunque cio con 
ſiccurezza, procurai raccoghere quella pioggia in luogo, ove 

poteſſi credere, che non eſiſteſſero altre ſoſtanze eterogenee: 
Scelſi percio la pianta chiamata Braſſica Capitata, la quale avendo 
le foglie larghe, e ravvolte, trovai, che contenea a ſufficienza 


dell' acqua colorita; e riverſate molte di eſſe in un vaſo, laſcia 


indi, che ſpontaneamente ne riſedeſſe la terra al fondo, in as 
dopo qualche tempo * la parte limeſa, reſtando Tacqua 

traſparente. | 

Separata queſta i in e vaſo, la tentai con de” liquori alcalini 
vegetabili, ed acidi minerali : ma non offervai decompolizione con | 
alcuno de due meſtrui ; paſſai ad evaporarle per riunire quelle 
materie, che potevano forſe eſſere in ſoluzione, e toccatala di 
belnuovo con gli anzidetti liquori, fece vederſi leggiera effer- 
veſcenza con gli acidi; provata eon lo ſiroppo di viole, divenne 
queſto verde ſmorto, coſi che mi perſuaſi, che conteneſſe un 
fale calcareo +. Con la decozione di * non produſle pre- 


ee 


* Ne ok; ſcrittori 40 noſtro Etna, non | trovali Pioggia di Sahbia, o di altra 
produzione meſcolata con acqua. | 

+ Provata ancora con diſſoluzione di embe nell acido vegetale, perdette il ſuo 
color naturale, e la ſua traſparenza, divinendo lattiginoſa, Io mi farei a credere, 
che fii quello un” effetto delle particelle alcaline; e coſi ſpiegare la effloreſcenza, ohe 
moſſe ſopra li ferri eſpoſti all' aria, | 2 r 
CE: Diffeccata 


=: dN dies 
9 Diſſeteata poſela all ombra la materia, ſi  vedere una terra 
ſottiliſfima di color Cretace, ma erte Per *. ſtats Aut 
della pioggia. * 8 "ia 
Penſai calcinarla ad un n hin; e vi preſe il color di 
mattone; paſta indi in un crogiuolo, una porzione di queſta la 
paſſai a fuoco pin? violente, e perdette quaſi il colore acquiſtato; 
un altra parte di queſta provata a piu gagliarda, E lunga calct- 
nazione (onde poteſſi ſperarne la vitrificazione) reſto cio non 
pertanto, frolle, « e dvilifhma, ntornando al ſuo priſtino colore 
biggio. | 
Offervato CON accuratezza il fumo delle tre calcinazioni; non 
diede alcuno colore, ne odore, per ſoſpettarſi de meſcolanza 
arſenicale o ſulfurea. | 4 
Avuta dunque quella materia in tre porzioni, calcinata a tre 
Sſerenti gradi di fuoco, le preſentai una buona magnete, ma 
non aggi queſta nella prima, e nella ſeconda; nella terza pero 
una leggiera attrazione, in aghi viſibili, reiterata Piu' fiate, mi 
fe ſtabilire, che ſia in queſta terra un principio e . 
forma metallica, e non in ſoſtanza vitriolica *. F<: 1 
Della natura dunque delle materie riconoſciute, fi rilieva la 
ood origine volcanica, imperoche il ferro piu che & eſpoſto a 
violenta calcinazione, perdendo il principio flogiſtico, pw 
fi rende diviſo, e non puo queſto ſuccedere naturalmente, che 


nel gran focolare di un volcano. II ſale calcareo eſſendo un ſal 


marino, combinato con ſoſtanze calcaree per via di fuoeo vio- 
lente non Puo altrimenti eſſere compoſto, che nel volcano . 
N Percio, 


*Imperochè non avrebbe altrimenti l' acqua prodotto efferveſcenza con gli 
acidi, ma Payrebbe moſtrato con gli alkali, e nella triplicata calcinazione, fi fark 
piu” tofto accreſciuto, che diminuito il colore roſſo. 

8 La combuſtione delle pietre da Calee puo* produrre, e* vero, la combina- 
f | 755 zione, 
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1  Percio,. che apparticns pr eckt effetti 2 ſeprg rng e 


gli veggetabili, gnoto a chiunque, LING vautaggiofa « cl "3 ritira 
la medicina dell' uno e Faltro, in quella ſteſſa forma Heh fu- 
rono preparati nel gran laboratorio della natura. rr 
Li veggetabili, che ſono nell“ attuale horificazione, | non 
moſtrano la menoma macerazione, come altre volte e av venuto 
con le pioggie di Sabbia . 
Come poi quella produzione volcanica fi fa meſcolata all” 
acqua, puo cio concepirſi in varie guile. 
L'Etna e ordinariamente attornato nella ſua media reggione 
di auvole, le. quali non ſempre oltrepaſſano la ſua ſommita, che 
ſi alza a 2900 paſſi + ſopra il livello del mare, cacciatane fuori 
quella materia, trovando ſottopoſte le nuvole, pots avvenire, 


che fi foſſe meſcolata alle ſteſſe, e ſciolta poi in pioggia nella 
maniera ordinaria : S puo N ene we greed che LO 


TFT EY Ev 


zione, . riſulto il fale ali ma corgeſ c "iaramente,, hs non pores 1 
in altronde provenire che dal volcano. 3 
1 Molte, e replicate eſperienze ſopra li prodotti dell” King mi ; anno verfandd, | 


c als il fal marino fii uno de principali e piv' abondanti meſtrui, che eccitago le 
efferveſcenze del noſtro volcano, o che ne ſii la baſe (come un amico di molta cog- 


niz ione mi ha fatto nuovamente riflettere) trovo del ſale calcareo nelle vecchie lave, 
del fale comune, lo trove. ſablimato in ammoniaca nelle fenditure, e ne ſpiragli 
delle nuove eruzioni; ma qui non e luogo & cio? che richiede un maggior volume, 
forſe appreſſo potro meglio dirne in altra occaſione. 
Mi trovo aver replicatamente oſſervato, che le pioggie « < Sabbia del nollro 
monte per lo piu compoſte di materie caleinate, e di piccioli criſtalli di Schorl, por- 
tano un cimento di particelle arſenicali, e ſulfuree, e qualche volta ſaline, che 
uniſce lo Schorl alle altre materie; coſiche ſe ne ingrofſano li granelli; qualche volta 
ancora ci e arrivata la pjoggia calda a terra. 
4 La miſura, che ho tentato della a del monte, mi e FLY volte 
riuſcita all' altezza deſeritta, non pero la do per certa, ſapendo che P'altimetria 
ha vopo di eſatti iſtromenti, e di reiterate en, ey d comprovare 


ancora con il barometro a migglior commodo. 3 ms 8 25 


a 


6 1 d una 
venti, foſſe traſportato nell atmosfera, con la ſua rarefazione, 
ſopra quel tratto di paeſe *, e quindi raffreddandofi fi ſia conden- 
Zato tanto, che ſuperando il peſo dell aria ſottopoſta, fi abbia 
tciolto nella pioggia colorita. 
I0o rimetto per altro a fiſici, a quali appartiene la cognizione 
degli aggenti della natura, lo eſame, e la ſpiega di tale feno- 
meno, limitandomi alle oſſervazioni, ed alle eſperienze di natu- 
raliſta iniziato nella chimica, affine di concorrere con efle di qua- 
—_— merito ſiano, alla teoria de volcani, e del globo f. 


P. . A 4 Maggio, aer alle ore 211 di Italia 6 e fatta 
ſentire una ſcoſſa di terra aſſai leggiera, nelle abitazioni che ſono 
attorno all Etna, la quale piu ſi reſe ſenſibile 1 in qualche lon- 
tananza del monte, la ſua azione fu dal nord al ſud. Avea il 

volcano continuato le fiamme, e le eſploſioni, e la notte pre- 

cedente, una colonna di fumo, compoſta di globi quaſi articolati, 
Tuno ſopra Vaſtro,” $i era alzata ſopra il cratere all' altezza dup- 
plicata della montagna per quante facea arbitrare la diſtanza di 


* Accio la addotta ipotefi non ſembri eſagerata per la quantita di fumo, che 
devxeſi ſupporre, io rapporto cio che fu offeryato da ciczrone, cratere flamma erum- 
pit, fumo mixta tam copioſo, ut dum Boteas ſpirat Melitam uſque per aerà illum 
ſublimem propellat ad 1x. milka paſſuum ſpatium. cc. de Nat. Deor, lib, II. 
+ La Phyſique {dice il Sr. WALER10 nella ſua mineral. t. 2. Hidrol. 2. ſ.) eſt 
plus univerſelle dans ſes vies, et plus pliloſophique dans ſon examen, le phyficien 
enviſage, raiſonne, explique, le naturalifte regarde, ramaſſe, et range; celui-ci 
vous dira il exifte tel corps dans la nature, il eſt fait, ſoit au dedans, ſoit au dehors 
dec telle ou telle manitere, i eſt de tel ou tel regne, tlaſſe, ordre, eſpece, varicte; celui la 8 
pretendra vous expliquer les cauſes de ſon-exiftence, de ſes formes, et de ſes proprietes, 
Appreſſo al Sr. wALERI0 Villuftre St. LINNE: nell” anal, tranſalp. anno 1740, ff. 
2. coſi ſcrive; Phyſica eſt ſcientia de qualitatibus elementorum. Hiſtoria naturalis 
autem circa cognitionem corporum naturalium verſatur: il vero naturaliſta dey? 
eſſere 1ſtruito della fiſica, e della chimica ancora, ma non conoſciamo ancor noi 
qui la diviſione delle due ſcienze. 285 5 bas 
„ a 22 


mov Pig. 3 
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22 2 miglia dal vertice ; per] linea retta, in cui e queſta citta; ; durs 2 
quella tutto la notte perpendicolare, ſolche fi avea ſtaccato uno 
de' globi, ed allungato al oveſt della fua cima ; tratto tratto 
tutto Vinterno della colonna, e della lingua prolungata « di fumo 
venivano internamente illuminate da fuoco elettrico, che traſ- 
pariva roſſo cupo, eſtinguendof en, dal baſſo al alto, 

in due ſecondi. 

Ha continuato il fuoco ſul cratere ſin' ogg! 8 Maggio, riget- 

tando delle moli infuocate, le quali, vagarnente rotolando giu 
per il cono, hanno illuminato quella reggione, e ſi e verſata 
della lava dal cratere in qualche quantità verſo Foveſt' nord- 
oveſt ; ma non ha avuto queſta la forza di rompere li fianchi, o 
le pareti del volcano, a tal che ſiamo nel caſo di appropiarci 
quella memoria ſtorica. Marco XMILIO c. AUREL16 Coſſ. 
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II. Nova experimenta Chemica que ad penitiorem Acidi e Pin- 
guedine eruti cognitionem valere videntur. Scribebat D. Lau- 
rentius Crellius, Gulielmo Huntero, M. D. S. R. S. 


4 


Read November 5, 1781. 


\ ] oN fine maxima animi voluptate e Philoſophiearum 
5 Tranſactionum volumine noviſſimo percepi, meas litteras 

ad te miffas, de experimentis chemicis referentes, non ſolum 

tibi haud ööſplicuiſſe; ſed etiam illuſtriſſimæ Regiæ Scientiarum 
= Socittati abs te, ea qua es humanitate oblatas, honorificentiſ- 

ſimis illius ſuffragiis eſſe ornatas. Quanti hunc infignem in me 
collatum honorem faciam, quanta ſit mea in celeberrimos viros, 
ſumma benignitate de commentariolo meo qualicunque judi- 
cantes, reverentia, quantæ denique grates, quas tibi, vir cele- 
berrime, debeam, non poſſum verbis ſatis demonſtrare. Per- 
ſuaſum itaque te habeas, oro rogoque, de mente mea tibi de- 


vinctiſſima; quam ut quoque, omni qua polleo, facultate „ 


ill. Reg. Soc. ſubjunxi huic epiſtolæ nova ea experimenta chemica, 
quæ ad penitiorem acidi e pinguedine eruti cognitionem valere 
mihi videbantur; ea ſpe fretus, fore, ut hujuſce diſquiſitionis 
chemicæ partem poſteriorem Judicans non inferiorem priori, 
humaniſſime illam offeras meo nomine Sociis celeberrimis, in 
ſummæ mez in illos reverentiæ documentum. 

Propoſui ut noſti, vir celeberrime, modum iſtum, acidum 
pinguedinis concentratum acidi vitriolici ope obtinendi, quod 
nimirum, affuſum ſali ſegneriano ex hac partem acidam 
expellit 


Nova beine, Ces Acidim, Kc. 9 


expellit forma vaporum. Quæ autem ne obnoxia fit objedtioni, 
quod huic vitrioli oleum fit admixtum, et ut cognoſcerem, quo- 
modo ſe habeat ſal medium noſtrum, igne uſtum, huic illud 
tradidi. 


K . 1. 


Tres nimirum ſalis ſegneriani (ſeu ex noſtro, e pinguedine 
| deſtillata eruto acido, et ſale alcalino vegetabili conflati) uncias, 
retortæ vitreæ loricatæ inditas, igni aperto per gradus aucto, 
expoſui. Deſtillabat in initio in excipulum aquoſi quid (cry- 
ſtalliſationis nimirum aqua). Increſcente calore, ita ut retorta 
ignire inciperet, protinus ſurgebant vapores copioſiſſimi griſei, 
acidum forte, ut mihi quidem videbatur, præſagientes: ſed 
valibus frigefactis, et apertis nihil fumi percipiebam, nec odo- 
rem acidi ſuetum; ſed potius illum ſpiritus tartari, cui fluidum 
quoque obtentum (ponderis drachmarum x1.) in ceteris quali- 
tatibus, e. g. ſapore, colore aureo, fimile erat; cum ſale tar- 
tari, parum efferveſcens. Reſiduum ſal erat alcalinum, carbo- 
nacei modo quid continens; ſed alcalini volatilis ne veſtigium 
quidem prodens. Sicco jam præteribo pede, ſingularem acidi 
fortis (exp. 53.) vr ignis mutationem in mite, quæ etiam in 
terra foliata tartari, ſale acetoſellæ et tartaro ipſo obtinet, et a 
deſtructione quadam acidi, phlogiſto intime mixti pendere vide- 
tur, niſi forſan hoc acidum (ut cl. PRIESTLEY celeberr. collega 
tuus, illuſtris HUNTERE, in clyſſi nitri præparatione contendit) | 
in aeris ſingularis ſpeciem tranſeat. 

Modus acidum pinguedinis fumans obtinendi mihi huc uſque 
laboris et tzdu plenus fuerat: peractis nimirum novem deſtilla- 
tionibus (exp. 1 9.) et rectificatione (exp. 46.) acidum erat 
ſaturandum fale alcalino, quod evaporandum, calcinandum, 
iterum ſolvendum et inſpiſſandum, priuſquam vitrioli oleum, 
purum ex eo acidum expelleret (exp. 53-). Eundem nunc 
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fnem obtinendi methodo 1 in compendium redacta, mihi in votis 


erat; quod, non dine the quadam ſequenti modo conficere 
tentabam. | | 


E XP. LVII. 


Impoſui veſicæ et alembico, cupreis, ſtanno intus obductis, 
ſebum depuratum, leni igne ſubſtrato nil niſi aquam emit- 
tens, quam autem, illo adaucto, ſequebatur fluidum viri- 
deſcen 8. At eodem tempore ſtannum variis in alembici locis, 


 preecipue in tubo huic appoſito, fundebatur et in externam ſu- 
perſiciem penetrabat. Finita. deſtillatione, in excipulo invent 
acidum et oleum, citra exſ pectationem meam, utrumque fluidum, 


nec ut antea coagulatum, quamvis reſiduum totum fere in car- 


bonem verſum eflet. Hac quidem ratione laborum compen - 
dium quoddam repereram, a repetendis deſtillationibus et fuſi- 

onibus abſolutus; acidum vero non cupro ſolum inquinatum 
erat; ſed vaſa etiam ignis vi ita læſa erant, ut.nonnifi magna 
adhibita opera, alis laboribus inſervire! iterum poſſent. 


Spreta itaque hac methodo, votis non ex omni parte reſpon- 


dente, alia occurrit, periculum videlicet inſtituendi cum ſolu- 
tione ſebi in ſale alcalino, ſeu cum ſapone. Veriſimile enim 
mihi videbatur, illud dum ſolveret adipem, acidum præcipue, 
in hoc contentum, eſſe arrepturum: quo facto, ſi oleum ſapo- 
nis poſſet ſeparari a ſale ſegneriano, tunc ſtatim ad illud ſtadium 
proceſſus pervenirem, quod haud ſine mora, modo in exp. 46. 


eram aſſecutus: quæ autem ſeparatio facillima mihi videbatur, 


quia ſapo a quovis acido, nec non ſalibus mediis quibuſdam, in 


partes dirimitur: quo deſtructo itaque, oleum filtro ſeparare a 
fluido aquoſo, hoc evaporare, tunc addere vitrioli acidum, mens 
mihi erat. Hæc ponderans, percepi ſaponem communem non 
poſſe adhiberi, quia tum lixivium ex cineribus paratum varia 

ſalia 
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ita ſpeciem mihimet ipfi confeci. 


1 0 EX r. LvItt. 


Calcis vive tecentis Han ur | itaque 1 rn cum 
ſalis tartari libra una, et linteo leviter tecta tam dig repoſui, 
donec calx findi et dehiſcere incipiebat. Tunc adfudi aqua 
calidæ libras ſex, que coctæ in vaſe ferreo ad quartz partis | 
conſumtionem, per linteum denſum tranſcolui (quod autem lixi- 
vium nunc ovum recens ſuſtinebat). Quartam hujus partem, 
aqua tantiſper dilutam coxi cum ſebi libra una, donec. maxima 
humiditatis parteevaporata, quamoptime inter ſe coire inciperent. 
Affuſa nunc lixivii reliqua parte coxi leniſſimo igne, continuata 
agitatione, uſque dum mixtura pellucida et quaſi mucilaginoſa 
adparebat, et frigefacta gelatinæ inſtar concreſcebat, ſaponi 
communi, antequam fal culinare adjicitur perfecte ſimilis. Se- 
parando nunc iterum oleo, a ſale alcalino nihil mihi magis ido- 
neum videbatur, alumine, quia partim minimi conſtet, partim 
non timendum eſſet, illud via humida, quod ab acidis minera- 
| libus expectare mihi fas fuiſſet, ſalem ſegnerianum eſſe deſtruc- 
turum, quo facto acidum pinguedinis i in auram abuflet ; alu- 
minis vero acidum tantum modo terræ ſuæ ipſius — in- 
fringentis deponit, quantum ſalis alcalini liberi invenit. 


/ 


EXP. LIX 

Gelatinæ itaque exp. anteced. in aqua ſolutæ injeci alu- 
men pulveriſatum, quod, eodem momento vi quadam oleum 
coactum in ſuperficiem urgebat. Hoc per cochlear eribratun 


ſublato, iterum alumen adjeci; atque eodem modo perrexi 


uſque dum poſt novam ejus additionem, nihil coacti ſuperficiem 
£2 occu- 
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aqua ſolvendæ, addantur - ſucceflive aluminis unc. xx11. (quarum aqua cryſtalliſa. 
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alumen, adhibere mihi occurrebat, ut eo certius acidum illud a 


vitriolieo Nberum obtinerem. Quamobrem addebam 2, par- 


tibus falis 1. partem aluminis uſti, quas ignt fortiori balnei 


arenæ exponebam. Peracta deſtillatione in excipulo i inveni aci- 
dum fumans, ejuſdem naturæ ut illud exp. 53. eoque modo 


finem concentrandi proceſſus obtinuiffe lætus perſpexi. Atta- 


men illi acido animadverti odorem quemdam ſulphureum eſſe 


admixtum; et licet cl. BEAUNM! (Chym. exp. t. 1. p. 335.) 


affirmet, Parum acidi ex alumine expelli vi ignis ſolius; tamen 


a vero propius abeſſe in hoc proceſſu mihi videbatur partes 
. oleoſas, maſſe noſtræ ſalinæ adhuc- adhzrentes, ſeparationen 


acidi a terra aluminoſa promoviſſe. 


Qua re motus, potius- 


oleum vitrioli adhibere decrevi, quia tum 1gn1s gradum b 


minorem, cum tota maſſa lalina minor fiat. 


Tribus partibus maſli noſtre lies 2 affudi unam olei vi- 


* Reiteratis periculis * erut partium proportionem. Libeis * gelatinæ, in 


tionis erit circa unc. x1. terra aluminoſa oz. Iv. cum dimidia). Mixtio hæcce, 
colata, evaporata, dat ſalis unc. xXI. cum dimidia, quod ex tartaro vitriolato, 
ſale ſegneriano et aluminis haud deſtructi parte compoſitum eſt. 

+ Si fluidum illud ad cryſtalliſandum reponere placet, adhibito. ſtudio, tartarus 


vitriolatus, et ſuperfluum alumen quoad maximam partem inde ſeparari, et quod 
reliquum eſt, inſpiſſari tunc poteſt: quo facto maſſa ſalina valde imminuitur. 


Optima proportio hzc eſt: ſalis noſtri (exp. LIx. not. *) 2 adduntur, olei 


vitrioli unc. Iv. cum dimidia; acidum tranſtillatum adjicitur reliquæ maſſæ 4, ut 


hoc modo rectificetur. Tunc habebis circites unc. v. acidi limpidi fumantis. 


trioli, 


* fuguctudin eruti 7 Rettaunis. ba T 3. | 
triolt, quod ftatim vapores griſeos extricabat, acidum pingue- 
dinis redolentes. Minor ealoris. gradus ſofficiebat om expel- 
lendo acido: nam et maximus nihil amplius educebat ꝑræter 
quaſdam guttas olei ex bruno r rubri e. 1 
Ut cognoſcerem, an v TI 


itriolico acido noſtrum fit inquinatum, . 
partem ejus quandam ſuperfudi ſoluto ſaturni faccharo, qua 
metallum exturbatum non iterum ſolvebatur adjecto vini aceto, 
quamvis ud digeſtione et ipſa coctione ſedimenti tentaverim T> - 
Detecto itaque acido vitriolico, ſeparandum illud efle ab acido 
noſtro putavi, ſi nimirum, novæ maſſæ ſalinæ adjectum, iterum 
evocaretur: qua videlicet methodo acidum vitriolicum fali alea- 
lino nubens, Pinguedinis acidum expelleret | 10 


* Neotatu dignum eſt, quod quavis via poſt e erocatum en obtivierem, aliquid 
alis ammoniaci animalis ficci, quod ſeilicet in aqua ſolutum ſenſum frigoris exci- 
tabat, cum calce viva tritum odorem ſpargebat alcali volatilis, et cum acido vitrioli,-. 
illum acidi pinguedinis. Quod vero ſal alcalinum volatile, cum non ineſſe videba- 5 
tur adipi, ut lateret in ſale tartari (ef. cl. wizeTEB. de ſalibus alcalinis,) vel ut 
hoc, ope olei, volatile fit redditum (de quo autem dubito) neces eſt. ˙7 >. 

+ Cl. xeTzIvs in Act. Acad. Stockh. t. 32. p. 216. contendit, certum hoc eſſe 
indicium abſentis acidi vitrioli, ſi ſedimentum ex ſaturni ſaccharo ſoluto per ad- 

jectum acidum ortum, reſolveretur addito nitri acido; ſed contrarium expertus 
ſum. Adjectis enim drachmæ 1. acidi noſtri, guttis olei vitrioli quatuor, ſedi- 
mentum quidem in ſaturni ſaccharo ſoluto oriebatur; non ſtatim ſolvendum per 
nitri ſpiritum, ſed decantato a ſedimento fluido, et adjecta nova nitroſi acido por- 
tione, hoc utique diſparebat. Quod ſi vero eodem menſtruo plumbum precipi- - 
tabatur, hoc per unc. 1v. aceti vini nullo modo rurſus diſſolvere valebam, quam- 
vis drachm. v—v1. ſutficerent Giffolvendo | ſedimento, abſque guttis. Ive acidi 
vitriolici exorto. 

t Hac methodo i in uſum vocata, etiam uti licet cineribus clavellatis ad 3 | 
3 ſaponem noſtrum; nam rectificando acidum noſtrum ſuper nova maſſæ 


ſaline quantitate, quodlibet acidum minerale illo A admixtum, in illa 
maſſa remanet. | 
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leni igni expoſui ; quo facto in excipulum trauſtille 
fumans, coloris limpidi, quod ſaturni ſaccharo ſolutd admix- 


tum fedimentum wen reden ad refolvendurn adjecto : 


F 9M iin: * * b. LANE. 


Conechtrati ack m vi vim in metalla n nunc ani⸗ 
mus erat; illudque applicandi auro, quamvis ſpei haud mul⸗- 
tum rationes theoreticz 1 injicerent, fore ut ſolveretur. Auri ita- 
que, ferri vitriolo præcipitati, granis Iv. affudi acidi unc. i. quod 
leni calore digeſtum limpidum colorem | in aureum mutaverat; 
magna licet, metalli quantitate in fundo adhue remanente; cu- 
jus vero coloris rationem peregrino euidam, auro forte adhæ- 
renti, potius tribuens; idem cum — foliolis 


riclitatus 
ſum; fed pari eventu. Quam itaque ſolutionem apparentem 
ut promoverem majore calore adhibito, acidum cum foliolis 
retortæ parvæ indidi almmque implevi cum eodem acido atque 
granis 1v. platinæ, et ex utraque fluidum, coquendo, evocavi, 
quod rurfus refiduis affudi et digeſſi. Color in utroque fluido 
aureus erat, metallorum majori quantitate licet in fundo rema- 
nente. Phanomeni haud exſpectati novitate perculſus, atque 
de aliis metallis ſolvendis cogitans, foliola argenti noſtro acido 
immiſi; quæ vero, cum diſcerperentur, fluidumque aureum 
colorem indueret, non potui, quin ex hoc colore, ſolutioni 

argenti minime convenienti in eam inciderem opinionem, illum 


a ſolo ipſo acido pendere. 
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Unarn itaque acidi NüpUnciarb coquendo deſtillavi ad di- 
midiam; quo facto refiduum aureo conſpicuum erat colore ; 
finita vero deſtillatione, fluidum in excipulo trauſparens erat, 
in retortæ fundo vero animadvertebam cireulos brunòs concen- 
tricos. Fluidum ex excipulo infundebam novæ retortæ purz, 
iterumque deſtillabam ad. ficcitatem, remanente pari materia- 
brunæ quantitate. Eandem operationem repetii octies eodem 
modo; et ultima vice eandem, quam prima, repperi reſidui 
quantitatem; quod vero perfecte ſiccatum, in aqua plane non 
et in ipſo ejus acido, modo difficulter ſolvebatur; quin nitroſo 
acido; niſi calore adjuto, haud cederet. Acidum noſtrum fu- 
mandi vim amittebat; ejus vero acredo minime quavis deſtilla- 
tione fic decreſcebat, ut differentia ſenfibus percipi poſſet; quæ 
autem ſatis conſpicua erat, ſi quod prima vice deſtillaverat, 
cum flnido quartz deflilations, vel hæcce cum octava nnen 
reretu. 
Notatu ſin thine eſt, quod bor avidin aftillande, vel 
rr colorem ſuum mutet, et quod antea totum volatile 
erat, nunc ſedimentum dimittat, et acredinis vim perdat, ita 
ut a vero propius abeſſe videatur, quod pertinaciori adhibita 
opera tandem penitus deſtruatur : qua itaque ratione medium 
eſſe noſtrum acidum cenſendum eſt inter acida mineralia, ace- 
tumque, eaque acida, quæ, ut tartarus et acetoſellæ ſal, fine 
integra virium jactura plane tranſtillari nequeunt. 
Convictus hiſce rationibus de fallaci auri in acido ſoluti au- 
gurio ex colore aureo ; alia inſtitui hac de re experimenta. 


D. 8 R X P.. 


> Ixxv. 


e uni 8 et platinæ granula quædam in vaſis 
bene occluſis per 6. hebdomadas calori fornacis expoſui : flui- 
-dumque tunc decantavi, ut adjecto fale tartari viderem, an pars 
quædam ex illo præcipitaretur *, quod quidem minime eve- 
niebat. Ex hac vero mixtione calori iterum expoſita, pulvis 
deſcendebat, qui, fluido decantato, aqua edulcoratus et ſiccatus 
albi coloris erat + Quæ quidem. terre ſpecies hoc modo non 

ſolum non efferveſcebat :. ſed etiam digeſtione adhibita difficil- 
lime ſolvebatur; alia et contraria ratione intermiſſa nimirum 
ſiccatione ſe habebat; cui folutioni, an quid metallici inſit, ut 
explorarem, tincturam ſulphuris volatilem beguini (metallorum 
optimum proditorem) adjeci; ſed præcipitatum folphur ejuſ- 
dem erat coloris, ut cum puro acido factum. Ru 

Hiſce obſervationibus inductus pulverem illum terram meram 
eſſe opinor, quam acidum noſtrum ſecum attollebat, quæque 
terrarum alcalinarum communium qualitatibus haud induta, 
ob volatilem naturam ad illam fluoris mineralis pertinere vide- 
tur; quod vero aſſertum experimentis probare, parca ſedimenti 


4 - quantitas vetuit. : 


5 Mirum forſan poſſet videri, quare ſolutiohem ſtanni in aqua regia non adje- 
- ciſſem : negare quoque non poſſum, me ab illa in periculo quodam adhibita, rubri 
coloris veſtigium obſervaſſe: ſed ab eadem ſtatim abſtinui, cum caſu viderem, fluida 
ſupernatantia præcipitationibus (e ſolutionibus -plumbi ſtanni, reguli antimonii, 

biſmuthi et mercurii per acidum noſtrum factis) confuſa, invioem, novum præbere 
ſedimentum, rubello colote conſpicuum, cujus cauſa, ut infra patebit, in ſtanno 


Aatere videtur, 
+ Idem ere ohenomenon oblerval, miſcendo et t digerendo ſolutionem alcali- 


nam, cum pinguedinis acido, quod cum argento et biſmutho antea digeſſeram. 
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2 une: | Fitnidia per cnonſis ſpatium digefleram, cujus tame 
4 adhüe be pars in furids vaſis temanebat. Fluid colato ad- 
Ger un cturam ſulphuris volatilem, quo facto mixtum tolorem 
e cleritles griſcum adeptum erat. 'Sdbfidentia fatta, colatoque 
rune Maids, refiduum in ffltro ſiutatum e nigra flatum erat, 
auri ſoluti præſentiam fic demonſtrans; quod autem luculen- 
tius adhuc apparebat, evaporata parte quadam illus ſolutionis, 


e qua tunc N e flavo brunæ, figuræ incertæ Rs 
ef8369h7,9.207 ck nent 127 rigor = Met 
FX 5 208 be) chi 5 
- Difficultateni' elend auf vincere cogitabam 2ddendo 4 
acida. Pari Haque uuteæ caleĩs portioni, affundebam acidi pin- 
guedinis guttas' 40. qalbus in uno vaſe addebam guttas 20. 
acidi nitroſi puri, M altero tantundem ſpiritus ſalis. In priori 
vaſe ſtatim fere conſpiciebam bullulas aereas ſeſe extricantes, | 
atque ſolutionis initium indicantes: poſterius nullam muta- 
tionem patiebatur. Vtrumque poſtea leni calore fovi ; ſed lice: 
ſolutio in priori increſceret ; tamen in poſterior! nullum ejus 
apparebat veſtigium. Utriuſque fluidi guttas 8. infundeham 
in duas ſtanni ſoluti atque diluti portiones, quarum prior purpu- 

ram ſtatim dimittebat, poſterior, mutato haud inne > burbiten 
nods ee eradebat. 
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_ E X P. LXXVI II. 
Quo ex periculo cum ſpern haurirem, fore ut aurum metal- 
Iicam ipſum ſolverem, ejus bracteolæ ſuperfudi guttas 80. acidi 


pinguedinis, et guttas 20. acidi nitroſi puri. Eodem fere mo- 


mento tota ejus ſaperficies bullulis aereis tecta, placidaque erat 
Ver, LXXII. D» he 


a"Chemica" Avigum 
illius ſobatio : additis vero adhuc acidi nitroſi guttis 20. ; hæcce 


4 A 
magis, magiſque increſcebat, do onec, calore adjuta, totam brac- 


tholatm con ſuteret. Quod duidem phanoraenon argumentum 
efſe poteſt diſcriminis, acidum noſtrum inter et illud ſalis inter-. 
oedentis: >certo! enim certius eſſe videtur, duas partes acidi ſalis 
fumantis, et unam aquæfortia, aurum non poſſe diſſolvere ; im- 
Pim ſi aligeſtio non adlubeatur: quam ob rem ĩtaque pingue- 
Gi acid ſeo u e en acida ar ſibi e 
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Platinz n ex aqua. regis per t tartari Cal ain, 
eodem modo (exp. 76.) tractavi, cujus ſolutio colata cum be- 
guini tinctura fedĩmentum depanebat obſcurioris. coloris, quod 
in filtro collecum, ficcatum ex flavo brunum erat. Solutionis 
altera pars evaporata in cryſtallos ablongas ex! flavo brunas con- 
creſcebat ; ; N _ ula, ex auro + abfantas multum ſu- 
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| Argenti foliola ab acido quidem e 4 parum tamen 
ſolvebantur; paueæ interim ejus particulæ cupro immiſſo ad- 
hærebant; bet ſalis acidum affuſum, aliqualem ſed vix conſpi- 
cuam præcipitationem producebat. Argenti vero calx conti- 
nuata digeſtione ſolvebatur, ex quo, adjecta tinctura beguini, 
metallum ſulphuri adhærens fundum petebat, quod in filtro 
callectum, et ficcatum nigreſcebat. Solutio evaporata in cry 
ſtallos coibat, albo colore (ut argentum nitratum) haud conſpi- 
cuas; 1d quod acido longa digeſtione obſcuriorem colorem in- 
duenti tribyo, oleum vitrioli (minime vero falis ſpiritus) ſolu- 


lutioni admixtum, ſedimenti quid procreabat. 
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in mercurium'tioftrum quidem acidum aud agere videbatur: 
fed hoc ab illo altera vice abſtrahendo, obſervavi, metallum in 
pauco fluido reſiduo, mobilitatem ſuam ſolitumque ſplendorem 
perdidifle, et in maſſam quaſi cylmdraceam, cire a magen 
vitrum, coire. Quz quidem omnia fluido tranſtillata iterum 
affuſo adhuc perſtabant; admoto vero digeſtionis calore rurſus 
evaneſcebant. Poſtquam omne acidum ad ſiccitatem abſtractum 
erat, ſyperficiet- retortæ majorem partem velut amalgamate 


obductam deprehendi, quod non a mercurũ globulis, ſed a ſoli- 
dis quaſi argenteis pendere videbatur, quæ parti abſttactæ. ite- 
rum affuſæ pro tempore innatabant, tandem vero ſubſidentes, 
ſolvebantur; id quod plus una vice obſervavi ; colata ſolutio 
cupream laminam dealbabat ; ſed illa ab adjecto ſale communi 
non turbabatur; mixtum vero hoc Radeon. kr apo | 
adhuc argenteum induebat colorem. 
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Facikus adbuc calk ar mercurio ſublimato cum tartari Gale 
remixto, exorta) ab acido noſtro ſuſcipiebatur abſque caloris 
adjumento. Quod vero mixtum — 81. motus) deſtillare 
decrevi in arenæ balneo, cujus ſub initium fluidi aliquid tranſi- 
bat, poſtea vero paululum adaucte calore, pars quædam fubli- 
mata alba collo retortz adhærebat. Hæc autem nova mercuril 
ſublimati ſpecies, aquæ deinde immiſſa, difficilius, adhibita 
etiam digeſtione, ſolvebatur, et adjecto ſale tartari ſedimentum 
album deponebat. Cum beguini tinctura commixta ſtatim in 
ſubſtantiam nigram, paulo poſt in cinnabarim mutabatur; 
cupro attrita, exacte licet ſicca, albam ei mducebat ſuperficiem ; : 


(id quod mercurius quoque ſublimatus communis præſtat). N of- 
D 2 trum 


* Xr. 


pulare utique eſt) leniam adhuc daloris gradu, ſurgit. Arena 
— incumbebat, receptaculo ex 


nm ignis vis: et ob deſicientem area, et n 


Auidi colore; qua vero adhibita, ilud premouebat. Evapo- 
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trum itaque acidum, excepto | ſalis acido, folum omnium eft 
quod ſublimatum ficcum cum mercurio facit, atque (quod ſin- 


x confecto, atque lateribus coctis ſuperpoſito: 
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| Piumbam difficilius ſolvitur, et potius 8 a t 


mimium vero acidum facile ſubit, quod jam, ante plenariam 
i dlutionem, rubrum colorem exuit; albo tunc puluveri famile.. 


In ſolutionis (quia ſale culinari haud mutatur), ſaturatæ ſuper- 
ficie oriuntur cryſtalli ad 2” fere longie, pugiunculi.;forma. 
Fame tandem e ; Dune en _ — 
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" Regulus a antimonii, abſtrahendo. acidum ab ills, Sent I 
vero fluidum in excipulo illi in retorta adhuc reſiduo, 55 
tur, lacteum aſſumit colorem, nec Pelluciditatem niſi adhibita 
788 digeſtione 
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* recuperat. Evaporata ſolutio in cryſtallos abit, in 
acre haud ur eve 222 
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« Stanni Malaccenſis rafura ab acido noſtro i in ROLES Habe 
nee corrodebatur; et majori quidem adhuc vehementia, ſi 


calori exponeretur, ſic ut hujus unc. dimidia deſtruendis Ulus. 


ſcrup. * ſufficeret. Odor ex mixtura ſurgens maxime ingra- 


tus, et illi fere ſimilis erat, quem ſalis acidum cum 2inco edit. 
Fluidum paucum ſupernatans turbidum erat, quod. omni ſtudio 
decantatum chartæ bibulæ ſuperfudi: ſed haud mutatum tran 
bat: quin chartam iſtam du plicatam, i immo quadruplicatam 


f 


penetraret; haud minus, quam antea turbulentu um. Aliquo. 


tempore poſt pulvis ſubfidebat flaveſcens, atque ei ſupernatans, 


fluidum pellucidum. colore pulchre roſeo ſplendebat; quod. « de- : 


cantare fruſtra. tentabam; ſimulac enim vitrum ſolum modo : 
tangebam, ſumma i imis miſcebantur; et fluidum chartam bi- : 
bulam, eadem fub ſpecie turbida penetrabat; poſtea iterum 


ſubſidens. Cui vero colori rubro, ſedimentum rubellum (xp 


75 n. *) tribuendum videtur- 75 I lein $7102 1538 


Han corroſam calcem ſtanneam digerebart aqua deftifilata,. 
quæ odlata dein atque evaporata relinquebat fal album facile de- 
Uqueſcens : : quod ſi vero: cidem. calei affunderem novam: acidi 
copiam, ut eandem ex toto in. fluidum roſeum liquerem, illa 
quidem mox colore iſto. ornata, ſed ſedimenti quantitas. haud: 
imminuta erat; quæ nunc calori expoſita, illud non ſolum non. 


ſolvebat, ſed et gratum colorem cum flavo commutabat. 
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2 acido licet digeſtum, non ſolvebatur; contrarium vero eve- 
whe adhibita calce (quam ex folutione illius cum nitroſo acido 
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Bilmuthum, per 2 quidem remporis ſpatium cum 


ulta aqua  diluto facta) dejecerat: admixtum ſal alcalinum. Que 
Bs ſolutio ab aqua adjecta lacteſcebat; et ſedimentum album 


dimittebat ; ab acidis. vero. vitrioli et alis mutationem nullam 


ex eriebatur. 
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* Cobelti ex malta reductus regulus, eodem ut ebe 
modo digeſtus, eadem pertinacia acido reſiſtebat: calx vero, ex 


njtrato. cobalto per tartari ſal deſidens, eidem facile cedebat *. 


Cujus ſolutionis drach. tribus cum unam nitri adjicerem, et 


deftillationem inſtituerem, hac ad medium perducta vapores 


rcept flavos, yerſus illius finem rubros (exp. 117). Par- 


tem falis jam eryſtalliſati et viridis diſtincte obſervabam dealbari 
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Aa vaporibus nitroſis; quod deinde ſolutum in aqua, ſpeciem 
conſtituebat atramenti lic dieti ſympathetici, ex flavo viride> 
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ſcentis. | 3 


"in regulum 3 Ede 13 etiam n adjecto carbonum 
pulvere, toſtione, eique interpoſita fuſione cum nitro, calce, et 
borace paratam) nulla fere erat acidi noſtri etiam cum illo digeſti 
actio. Adjectum ei fal tartari nihil deturbabat, quum e con- 


E 1 ſolutio, calori 3 * aliquam amitti, que poſtea non 


iterum ſuſcipitur; ick quotk in alli folutionibus e. g. niccoli et biſmuthi, re 
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color evadebat neden 0 et N ly omg et nitri 1 nihit 
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| Ankewicurn' abun: magna cum: IAeitegp d digeſtion Koop 
adhibita, ſolvebatur ſic, ut ejus ſcrupulus unus ab. acidi uncia 
dimidia vix ſuſciperetur. Caloris ope autem hanc ſubibat major 
illius copia, quam eo abſente ſuſtentati poterat; quo factum ut 
tunc parvæ cryſtalli. fundum peterent. Si noſts eſolutioni 3 in; 
mittebatur cuprum, illud nihil dejiciebat, ſed potius pro parte 
ab acido ſuſcipiebatur. Parte aquoſa ſenſim evaporante, fal 
apparebat e viridi cœeruleum; 3 ſub finem vero aliud ſaturate vi- 
ride; > licutento argumento, prius eſſe compoſi tum ex arſenicr 
acido et cupro; alterum ex noſtro acore, eodemque metallo. 

Altera pars ſolutions adjecto ſale alcalino nihil dimittebat; ca 
quoque pars, cujus fluidum in auras abierat, adjecto oleo tartaii 
per deſiquium ex integro ſolvebatur ; quod vero non ita multo 
poſt ſedimentum deponebat, nova ſalis tartari portione non aufe- 
rendum; idque ſal neutrum arſenicale fuiſſe, para aquæ quan- 
titate havd ſolvendum cenſeo. 5 
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Magneſũ mineram Itfeldenſem digerebam cum noſtro 1 
quod illam in initio corrodebat, pulyeremque nigrum a cryſtal- 
liformi minera ſeparabat ; deinceps vero. illam in parca haud. 
quantitate ſolvebat. Quod cum alus metallis digeſtum acidum 
colorem brunum induebat, cum magneſio nullam patiebatur 


mutationem; et odorem ſpargebat 5 illum ſolutionis ſtanneæ 
acce- 


Aaron TU 7” Nadi F 
= reddehar. cum GRIN: vero SF eite 
ndicio, ter terram | calcarcam miner haud ineſſe) eum ſale N 
Tipo. yi; Rdimeritum copioſuin dimittebat, quod ftä- 
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diffs lee Fs Held Vero: 1 acido,” e. g. falis, mietalhcam p par- 
tet Ker it. "Pius begtäa Beide aſter fait: 
ri nl an Ge: He ſe fetebat rubellum, et A copiofiliinie: 
ttebat, tbe ata, ejuſders.adhue erant coleris (bicnih 
a8 11 unc eis, ee de „Gone acid noftth in . 
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— Hujus m ee in aqua regis — 1 
vitre, in quo medicamenta fluida affervari ſolent, infuderam) 
eri berg expoſueram, < ex qua hac ratione tandem pulchræ 
cryftalli flayz exortæ erant, que figure ſalis communis appro- 
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pinquantes, ex ſuperimpoſitis lamellis angulatis conſtabant, in 
aere vero per plures hebdomadas detentæ haud difflüebant *. 


Quas quidem eryſtalles in aqua ſolvebam deſtillata ſimplici, 
quæ, acdecto noſtro acido, ſedimentum nice :digauttabang,) 
Decantats Abids, illud lavabam nova aquæ "quantitate, «quia, 
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defula. | cum alia ejuldem * deſtillatæ Portlone ee Jecdimen- 
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* Ahqde tempore poſt inreniebam baſe Eryſiallon wotum velut Inteftinum 
a, volumine adjecto in farinoſam vel Bocculentam fubſtantiam mutatas. 
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tum. per plures dies digeſſi. colavi, evaporavi, En _ 
al: e acre attrahens. | 


EXP. nov. ure 2nottgr. oa 3 vil 

| Plating Ex ejus ſolutione in aqua: regis acidum noſtrui 
dejiciebat pulverem fere aurantium, qui, edulcoratus, multa 
aqua ſuperfuſus, digeſtus, colato atque evaporato fluido, reſi- 
duum exhibebat e griſeo * quod in acre auro minus 
diffiuebat. 
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eee . acidum pinguedinis ex — pre- 
cipitabat ®, coloris erat griſei paululum 1 in rubellum vergentis: 

atione prægreſſa cum aqua digerebatut. Cujus parti 


uni addebam guttas aliquot acidi vitriokci, a que unperfeta 
oriebatur præcipitatio: altera, evaporata, relinquebat reſiduum 


aquam valde attrahens: argentum vitriolatum ſtatim adjecto 
a cido 2 roy * * cornua cum 
an mutata * 
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ex mercurio, nit . S (quod. nora 9 maxime, dig- 
num mihi videtur) idem ex ſublimato aliquid extur 


babat : 
affuſo enim * mixtio 3 paſt lactea evadebat; One” 
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a — optime nuptus, adgito acida vitriolice-winians. W! ; 
Aqus fl pg, file felepitico frets, fublimatum folventes, aliquid flavi depoyagt, 
(cf, el. BEAUME Chym. t. Th, P- 434) quod et ipſe vidi, triduendum mii hoe 
videtur affinitati dupliei, quum nimirum acidum ſalia terram caleaream quoqus 
amet, eamque ob rationem — a etarandy TrtÞv+5 1 ,20 
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ritur.,,,Fallgsz aut hoc, ſedimentuma album ex ſublimata corro- 
— ortum criterjainſtar efle. poteſt ad diſtingpenduær 
Ar. b als pravipge vero a muriatico, Alg vero 


ſedimenturn, ablutum, qigeſtum, in aqua ſolyebatur, eigge im- | 
miſſum cuprum albeſcebat ; eadem quoque folutio evaporata. 


hoy, dabat album, in dete non e 
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— Quæ © ſaturno nitrato e cryſtalli | 
parvz: -aciculz formam gerentes, edulcoratæ, _ digeſt faci- 
lius ſolv l ut; - acidoque. tunc vitridlico. admi 4 xto ſedimentum, 

_ dirmittebant. Diflipata Ylius ſolu * boten, . 
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bs Biſmuthum. e Nittoſvns acidum, — ope e ſol- 
vendo deſtinatum. tanta aqui copia dilutum erat, ut, ſolutione 
et Mi admixta aqua nihil præcipitaret, Sichulac 
vero acidi 04 guttæ aliquot accedebant, pulverem album deji- 
58 ciebant, qui ablurus, cum aqua dig 8 ſtus, ſolutione colata, eva- 


Regulus antimonii..  Saturata ejus in aqua i Shia. addica 
aqua deſtillata, turbidalevadebat; quam colatarn, nova adjecta 
aqua: non amplius mutabat: ab affuſo vero noſtro atido,  ftatim 
oxiel atur, ſedimentum. album, ex quo aqua extrahebat partem 
guido diſſipato conſpicuam, que, . humiditatem iterum attra 


bens, in cryſtallos parvas tenues coibat. 
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AITHFUL « Pra accurate 3 4 the mths; of 
births and deaths kept in different places are of great im- 
portance to the community. The ſtateſman, the philoſo pher, 
and the phyſician, are equally intereſted in inquiries which in- 
fallibly ſhew us the real ſtate of the nation, as to population, 
healthfulneſs, and, as connected with the latter, virtue ane 
temperance. 
It muſt give great pleaſi ure to a i refleQtin g 8 to find, from 
undeniable proofs, that this nation appears to be, in the above 
reſpects, in a general and progreſſive ſtate of improvement. 
The births have become more numerous, the deaths fewer, in 
proportion in almoſt every place where the regiſters have been 
conſulted : for proof of this I refer to the Tranſactions of the 
Royal Society, vol. LVII. LIX. LXI. LMV. LXV. &c. and 
to a publication of Mr. wal xs, F. R. s. intituled, An Inquiry 
into the preſent State of T in England and Wales, 
lately publiſhed. 
It would not perhaps be difficult, and as a phyſician I could 
with pleaſure attempt the inveſtigation, to diſcover the various 


„ cauſes 


1 * "Dr. „ Whites dbb on hs. 
cacauauſes to which ſuch effects may be attributed; but TOR a wide 
field offers itſelf to our examination. It will, however, be ne- 
ceſſary juſt to point out ſuch as affect this city in . 
à ſubſequent part of this paper. | 3 
Mr. DRAKE, r. R. s. in his Antiquities of i bas given 
us the number of births and burials for, 7 years, | from Auguſt 
5, 1728 to Auguſt 5, 1735) incluſive. This gave a favourable 
apportunity of comparing our preſent ſtate after an elapſe of 
45 years. In order to this, the different pariſh regiſters were 
carefully examined from January 1, 1770, to December 31, 
1776, incluſive: I added the number of males and ane for | 
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we ln term, which k Mr. DRAKE omitted. Mr 
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TABLE 1. The — of births and Wee W 1 20 
MAP Auguſt "78 1728, to Ogg .us. 


ue different pariſhes. 


| All Saints, Pavement, 


All Saints, North-ſtreet, 

St. Crux, 8 

St. Cuthbert's, = 

St. Dyonis, — 
St. Helen's, = 

St. Jan's: 72 - 

St. Laurence, MN 


Michael le Belfray, 
St. Mary's, Caſtle-gate, 


Biſhophill the elder, 
Biſhophill the younger,. 
as Maurice, 2 8 
St. Margaret's 
St: Olave' s, 


St. Sampſon's, D 
Chriſt Church) 
Trinity, Goodramgate, 
Trinity, Mickle- -gate, 
Dillenters, 3 


Martin's, Conyngs- ſtreet, 


St: Mich ael, Spurrier-gate, 
St. Martin's, Mickle-gate, | 


8 With. 


123 f 
101 * | 
= - 


2803: 


The burials, therefore, excerded the births 685 in 7 Nee, 


or 98 annually. 
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a = Dr. quand Fe 
3 n. _ The number of births and burials from January 8 
1770 1e December Ft, 1976; Hichulive; a... 
The different pariſhes, | A 07 ee Birthe Fl | Buriale, 
All Saints, . * eee 185 | 
All Saints, North- ſtreet, TTW 

St. Crux, * | 
St. Cuthbert s, . "6 
St. Dyonis, 8 . 
St. Helen' „ 5 
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3 John's Cs _ : 
St. Laurence, SG 
| . Martin's, 8 N 3 15 
i Michael le Belfray, Oy” EY 
St, Mary* Sy Caſtle-gate, - 
bl St. Michael's, Spurrier-gate, =». 
1 Martin's, Mickle- gate, a 
| Biſhophill the elder, - = 
Biſhophill the Younger, n 
3 St, Maurice, = 8 
| St. Margaret 8, „„ ; 
„ 5 ; 
St. Saviour FW 
Sampſon ss, „ - 
Chriſt Church, 8 
Trinity, Goodram · gate, 5 
Trinity, Mickle- gate, 3 F 


Diſſenters, = - 
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Decreaſed 3 in burials 31 3 or 44+ annually. 
Births increaſed 520, or 747 ditto, 
Births exceed the burials 148, or 21*, ditto. 
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rare 111. „ The l of birth ind vis AY che 55 
1 of males and females, annually, From en I, 
to December 3 3, 1776. e 5 


[,-; 1.7 Wa. ... Males. Females. Buriak. - Males. „ 
467 „ 7-7; 230 . 0 7 . 203 4 214 


. 225 260 
Pa 220 288 
474 © 232 a N 
Mer 468: <c: 21 239 8 4 173. | 
wi 47 498 5 Er _ 3 5 
3323) " 101 ml | 37 225 on 


Münder & x 3 born! in 7 years I 666, or 42575 was” 
Number of males buried in 7 years 1476, or 2105 annually. 
Number of females born in 7 years 16. 57. or 2 36 annually. 
Number of females buried In 7 years 1 699, or uy 1 | 


| TABLE IV. 1 of the ſeaſons. 


Water. : 1 : | * Spring, - 53 Summer. | Autumn. 
Jan. 320 Apr. 277 July 220 Oct. 237 
Feb. 282 . May 265 Aug. 237 Nov. 230 
Mar. 3:6 June 27 * pop S. 22 28 * 392 
| gr8 1 $16. © 682 759 


| 10 ae to find the number of N in any = 
where, either from its bulk, or other reaſons, a numerical ſur- 
vey cannot be obtained, two methods may be made uſe of. 
Tbe firſt is, multiplying the number of houſes by the medium 
of inhabitants in each. The ſecond is, one recommended by 
Monſ. MOHEAN, in a work, intituled, Recherches er Confidera- 
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tus: 
72 Pop 


1 to 27. 

By an account given into the n of Commons i in 4 arch 
1781, the number of houſes 1 in York ſubject to the new houſe- 
tax was 228 5 if to > thoſe be added. ſuch as were too ſmall to 


me under the tax, which may probably amount to one-third 
more, the total of the houſes in York will be about 3000. 
This number multiplied by 41, which is nearly the medium of 


people in a houſe, gives 12,750 for the number of inhabitants. 
By the ſecend rule we have 1 2,798 for the > number of inha- 


Re ——_— 48S 


tants, which i is the reſult of 474. the average, annual births, 
multiplied by 27. 8 = St 
The remarkable coincidence of the above 25 of caleu- | 


lation makes it very probable, chat if we eſlimate the number 
of inhabitants at 12 doo, we lhall not be far from the truth. 


However this may be as to the exact number of inhabitants, 
ĩt affects not the principal end of the preſent inquiry, which 
is to Thew how we are improved 1 in 1 and healthfulneG 


bY 28 


within 4⁰ years paſt” 5 


In order to prove this, we muſt find the number * OY 


tants in the year 1735, from tab. 1. We there find the ave- . 


rage annual births to be 400; this multiplied by 27 gives 
10, 800 for the number at that time. This number divided 
by the average annual deaths 498, gives the proportiot f of 

1 deaths I in 214. Such was the ſtate of this ity 7 as to morta- 
11 46 years 1 MIS * 
Very different from this is our preſent fituation, che p propor- 

tion of deaths being now decreaſed to 1 in 281, which is the 


Fan of 12,800, the number of inhabitants divided by 453, 
- = . 


Bil f Martel «York. 0 4 
the preſent average of annual deaths. This i is certainly a great 
riſe in the ſcale of healthineſs, From being near as fatal as 
London we have become leſs fo than many country places, as 
will appear from the following comparative view of the r 
tion of deaths in different places. a 


At Vienna, 1 in 191 dies every * 
London, i in 204 


Edinburgh, - Y in 20 
Berlin. in 21 p 
Rome, 1 in 22 
Amſterdam, 1 in 22 


n YO i 
Tt Leeds, I 1 in 22 
Northampton, 11 in 26 
Shrewſbury, 1 in 26 
2 r 
Mancheſter, 1 in 28 
1 In 281 Yr 
"Hance | in 1735, at York it would require 212 years to bury 
a number equal to that of its inhabitants; but in 1776, 284 
_ years would be required for the ſame. One third leſs die yearly. 
now than in the former period ; and we are certainly advancing 
ſtill higher, for in 1777 the births were more than i in any for- 
mer year, being 516, the burials 464. 
As there is no ſettled manufactory here, chere is little nova 
or decreaſe of the people by acquiſition or emigration, and pro- 
bably what may Happen? in either caſe 1s nearly balanced by the 
fe, 
It appears from tab. 4. that the e ſeaſon is by 1 
the healthieſt at Vork; autumn the next; then the ſpring; 


winter being by far the moſt fatal. Dr. yERCIVAL found much 
Vor., LXXII. a 1 the 


1 


22 Dr: ter 78 bude We 


the { ſuche to be the caſe at Mancheſter. At Cheſter Dr. Mari 

GARTH ſays November was the moſt fickly month. The dif- 

ferences in the regiſters make it impoſſible to give the diſeaſes 

of which the individuals died; yet a general idea of this may 
be obtained from the ſame table. By the care and attention 

of the prefent archbiſhop of this province, this may be 2 

perfected in future periods. 

It appears from hence, that our diſeaſes are chiefly of the 
inflammatory kind, which phyficians know to be the general 
attendants of the winter and ſpring months. The diforders of 
the ſummer and autumn are more particularly fuch as ariſe 

from putreſceney and acrimony, ſuch as flow and remitting | 

fevers, dyſenteries, cholera's, and the like, thoſe then being 
with us the healthieſt ſeaſons ſhew that we are not ſubject to 
putrid diſcaſes. Dr. wINTRINGHAM has given us an account 
of the weather and the- correſponding diſeaſes at Vork for ſix- 
teen years ſucceſſively, in his Commentarium Noſologicum, to 


which learned work I refer the curious reader for further ſatis- 
xction. upon this ſubject. 1885 


Among the general cauſes of our Increaſi Ing pogilati6hs and 
healthineſs we may enumerate the introduction of inoculation, 
which has been the means of faving a number of lives; im- 
= provements in the treatment and cure of ſeveral diſorders, the 
cool regimen in fevers, tlie admiſſion of freſh air, the general 
uſe of antiſeptic medicines and diet, have doubtleſs had a falu- 
tary and extenſive influence upon the health of mankind, and 
have much obviated- the malignity of ſome of our moſt dan- 


gerous diſeaſes. To theſe may be added a general improve- 


ment and greater attention' to nature in the management of A 
infants, h 


After 


After the general cauſes of healthineſs, fuck as are particu- 
lar, or of a more local nature, come under conſideration. In 
this reſpect the city of Vork has been much improved within 
a few years paſt. The ſtreets have been widened in many places, 
by taking down a number of old houſes built in ſuch a man- 
ner as almoſt to meet in the upper ſtories, by which the ſun 
and air were almeſt exeluded in the ſtreets and inferior apart- 
ments. They have alſo been new paved, additional drains 
made, and, by the preſent method of conducting the rain from 
the houſes, are become much drier and cleaner than formerly. 
The erection of the locks, about four miles below the city, has 
been a great advantage, to it: for, before this, the river was 
frequently very low, leaving quantities of ſludge and dirt in 
the very heart of the city, alſo the filth of the common ſewers 
which it was unable to waſh away. The lock has effectually 
= prevented this for the future, by the river being kept always 
high, broad, and fpacious ; and has thus contributed to the 
falubrity, as well as beauty of Vork. In the above improve - 
ments, in others that are intended to take place, in the care 
and expence neceflary to keep in proper repair the public walks 
about. the city, the magiſtrates have exerted much public ſpirit, 
and have added to the health as well as cool the conver 
nience of its inhabitants. 0 
Sept. 8, 1781. 
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* 85 I En you are curious with oP to the productions 
of nature, I have taken the liberty to incloſe you a 
; drawing of a child which a Nair woman was delivered of tlie 
28th of March at midnight, and; which lived till the rſt of 
April i in the morning! In the afternoon F went to ſee it in 
company with Mr. HUTEHENSON and Dr. eno zin. You will 
| ſee by the ſketch that it had but one body, at the extremity 
whereof were two. heads,. one larger than the other.. It had: 
four hands and arms perfect, two legs on one fide its body, 
and one on the other, which began on the middle of its back, 
and appeared by nature intended for two by its ſize and from 
the appearance of the foot, which looked as if two. had been. 
iqueezedor rather maſhed together. It had but one navel and 
one anus, but two genitals of the female. It was fed during 


3 TB its 
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Mr. Tortess's Accotnt of a monſirous Birth. * go 
its ſhort exiſtence by hand with goat's milk. It is remarkable, 
that one head would ſleep whilſt the other was awake; or one 
you crys, ang the other not. They both died at the, fame 
inſtant | 
never a 2: of before. The mother is a ſtout woman; 
and I ſaw four of her children at her houſe, the youngeſt of 
which. was fix years * all 1 12 and SE mo 
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the late Mr. KELA r, brot het 
formerly reſided for. fone, tim 


both for fineneſß and ſtren 
ther it would come to maturit * in Ir 
between thirty and forty grains of ſeed for the purpoſe, which 
J laid by, as I thought, carefully, with intent of ſowing them 
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5 : = Poland Street 
$ I R, Dec. x7, 1782, 


"VERY thing extraordinary 3 in art or nature alle, in ſome 
4 meaſure, within the views of the Royal Society 3 3 but 


how far the following account of what appeared to me au ex- 
traordinary production may be worthy of being communicated 
to that learned body, is {| ubmittedeentirely to your conſideration. 


A few grains of Chineſe he le 0 en given to me by 


General Fu LTor, who had 
ine in | Ching-- He told me, the 
hemp in that country was deemed fuperior to that of any other, 
gth end. wiſhed 45 would try whe- 
this Kingdo) He gave me 


the ſpring following, which is the uſual time of ſowing hemp 
in this country; but I had unluckily forgotten where I laid 
them, and did not find them till the beginning of laſt June, 
by which time I imagined them to be very unfit for vegetation ; 


but as I concluded they would be ſtill more ſo by keeping 


them till the ſucceeding April, I had them ſowed the 4th day of 


that month, and was much ſurpriſed to find that thirty-two 


of 


Mr FIT 20ER AL D 

of tlie ede had vegetated ſtrongly, and grown to an amazing 
ſize, ſeveral of the plants meaſuring 1 in height more than four- 
teen feet, and ſeven inches nearly in circumference, by the mid 
dle of October following, at which time they came into bloom. 


There were from thirty to forty literal branches on a Plant; 3 
theſe were ſet off in pairs, one on each ſide of the ſtem point- 
ing horizontally ; the others at about five or fix inches diſtance 
from them, pointing in different directions, and ſo on to the 
top, the bottom branches of ſome meaſuring more than five 
feet, tlie otliers decreaſing gradually i in length towards the top, 
ſo as to form a beautiful cone when in flower, which were 
unluckily nipped by a few nights froſt that happened to be 
| pfatty ſharp towards the end of the month; and the plants 
began to droop at the beginning of Nprember: at which time I 
had them pulled up by the roots. 
As I was but httle acquainted either with the cultivation of 
the ſeed, or preparing the plants afterwards for the production of 
hemp, and aàs theſe plants were very different in their ſize from 
any Thad ever ſeen, the beſt method that occurred to me was, 
that of ſteeping them i in water, where 1 let them remain for a 
fortnight; and then placed n in = nt * againſt 


a ſouth wall to dry and bleach. 

r On trying whether tlie * ow be ally ſeparated Son 
n the woody part, I was agreeably ſurpriſed to find, that on 
/ peeling a few inches longitudinally from the root, the whole 


rind, from the bottom to the top, not only of the ſtem but alſo 
of all the lateral branches, ſtripped off cleanly, without 
breaking any one of them. The toughneſs of the hemp 
ſeemed to be extraordinary, and upon drying and beating divides 
into an infinity of tough fibres. The plants when ſtripped are 


quite white, and when the lateral branches are cut off, appear 
5 like 


? ? 
3 = 1 
be? 
* 9. 
- P. 
4 — 
' 11 * 
oo 
3 
| 
9 1 
| 11 
1 
: 
4 
5 


rr 222 8 


CY ———— 4 2 * Ty <A "44646 5-4 aw 1 


* — r — 2 — 1 Tw * — _ 
af — — .4 8 0 
. = $44 A. = + oe & af : n — — — 
— —— — — — ——— —— 2 ate * — — 2 
3 — — 
AQ, 0 * N 

* 8 3 Sr, 
5 1 E eee eee . 

— — 2 ——— = "33 — N — 

e . g . 8 i R 1 
2 — 


in a ſtem of more than two inches diameter. The woody part 
I ſhould imagine they would Produce play of good aſhes * 
plants, when. thoroughly dried, weighed three pounds and a 


though I can, hardly doubt but the plants would have come to 
perfection if the feed had been ſown in the proper ſeaſon. The 


the ſituation they were placed in was very warm, and, the 


ferent times, 19 thay had . 1 eleven inches 4d 


— - 


miſes to produce appears to be of conſequence to a maritime 
the Eaſt India Company, to give proper orders to their factors 
” that can be obtained ; and ſend, even a ſmall parcel, by each 
miſed ; and from what has already appeared, there can be no 


longer time than is uſually required for that voyage. | 


taining the aſſiſtance of the Society eſtabliſhed for the Encou- 


#, . Ir rraa Lb Ex periments 1 
| like handſome young poles. , They are perforated: in the mids, 
dle, but the perforation is net larger than that of a gooſe quill, 


ſeems pretty ſubſtantial, and if they ſhould be found of any 
duration, might be applied to many uſeful purpoſes; or if not, 


burning. 
The rough hemp that os hook pales fi the — A 


quarter; but I do not think it had come to full maturity, 


ſummer was remarkably dry, notwithſtanding which, although : 


ground not rich, I found, on meaſuring the plants at dif- 


week. | c'q 


As the a of 6 e Aa kind af Fa as this pro- | 


and commercial, kingdom, I have applied to the Directors of 


and ſuper-cargoes | in China, to procure | ſome of the beſt ſeed | 


of their returning ſhips, which they have very obligingly pro- 


doubt of its continuing in a ſtate fit for vegetation for a much 
If the ſeed ſhould arrive in ſafety, I can hardly doubt as 8 


ragement of Arts, Manufactures, and Commerce; and ſhould 
expect, from their wonted aſſiduity and Iberal diſpoſition of 


ff Proper 


n Cha Hah Seed. © is 4 
=. proper tewards for the culture and manufacture of ſo valuable 
a commodity, to ſee it as ſucceſsfully carried to perfection as 
ſeveral other branches have happily attained by their'cate and 
protection; and ſhall think myſelf very happy in being any 
ways inſtrumental in forwarding ſo good a purpoſe, 
As you did me the favour of examining the plants in a grow- 
ing ſtate, I need not trouble you with any ſpecimens from 
them; but if they ſhould be deemed worthy of being laid 
before the Society, I ſhall ſend ſome of the hemp in the ſtate 
it was peeled, and a piece of the ſtem it was peeled from, as 
alſo ſpecimens of the leaf and flower, for their examination. 
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VI. An Account of hap 1 from Iron Works, a reſemble 
the vitrified Filaments deſeribed by Sir Wiliam Hamilton. Ir 


à Letter Jrem Samuel More, Efq. to Sir Joſeph Banks, Bart. 
. R. S. 


Read January 17, 1791. 


878, 


N the very accurate account given of the eruption of Mount 
Veſuvius in the month of Auguſt, 1779, in a letter from Sir 


WILLIAM HAMILTox, printed in the Philoſophical Tranſac- 
tions, vol. LXX. part I. p. 42. et ſeq. among many other 
equally curious informations, it is ſaid, Long Filaments of 
«< yitrified. matter, like ſpun-glaſs, were mixed with and fell 
with the aſhes.” And in a note annexed it is alſo ſaid, that 
during an eruption of the volcano in the Iſle of Bourbon in 
1766, ſome miles of country, at the diſtance of ſix leagues 
from the volcano, were covered with. a: flexible capillary yel-- 
„low glaſs, ſome of which were two. or three feet long, with 
* {mall vitrous globules at a little diftance one from the other.” 


There appeared to me on reading theſe paflages an exact 
fimilarity between theſe productions of the two volcanos and 
ſome ſcoria I had received from a worthy friend, who is maſter 
of one of the largeſt works in England for ſmelting iron. In 
a letter accompanying the ſpecimen, he writes, I have ſent 
ea ſpecimen of ſome flag, or vitrified cinder, which has. by 

2 « the 


them formed in the furnaces of art. 


| Mr. MoRE's Account of, &c. 51 
cc the reverberation of the blaſt from the Tweer * been drawn 
out whilſt fluid into long cobweb-like threads (ſometimes 
ten or twelve feet in length) and affixed itſelf to the beams, 
<<. &c. of the bellows room.“ 5 0 a £12756 
Whoever has attentively viewed the large furnaces wherein 
iron ore is {melted by coak, will readily allow, that they preſent 
the moſt ſtriking reſemblance (however diminiſhed) of that moſt 
tremendous of all appearances, the eruption of a volcano; and 
that the moſt exact pictures hitherto ſeen of the flowing of the 
lava from the one is ſhewn by the running of the flag from the 
other: this has induced me to lay before you, for the inſpection 
of the Royal Society if you judge it worthy their attention, 

ſome of the ſcoria in its capillary ſtate, and with all due de- 
| ference to the acknowledged abilities of Sir WIELLAM HAMIL- 
TON, to ſubmit to your conſideration, and that of the learned 
Body over which you ſo deſervedly preſide, whether the fine 
filaments may not be produced- in the eruption of the great 
furnaces of nature, by means ſimilar to thoſe by which we ſee 
Sir wWwILLIAM ſeems to 
think, That (what he calls) the natural ſpun glaſs which 
4 fell at Ottaiano, as well as that which fell in the Iſle of 
0 Bourbon in 1766, muſt have been formed, moſt probably, 
by the operation of ſuch a ſort of lava as has been juſt de- 
e ſcribed (chat is, is perfectly vitrified) cracking, and ſeparating 
in the air at thi time of its emiſſion from ts volcanos, and 
by that means ſpinning out the pure vitrified matter from 
its pores or cells, the wind at the ſame time carrying off thoſe 
filaments of glaſs as faſt as they were produced. See 
p. 81. _ 


* The Tweer is that opening through which the air is driven by the bellows 
into the body of the furnace. 
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That fans of the fine, filaments. found after the eruptions Y 
af the volcanos were formed in this manner is not unlikely: 
but as we ſee about the iron furnaces the vitrified ſcoria drain 
into fine threads, of very conſiderable length, by the ſinple 
| action of the wind from the bellows, is it not very probable, 
that the far greater part at leaſt of thoſe filaments ſcattered: 
over the land, and which were found two. or three feet long, 
were drawn out before the ejection of the lava from the crater | 
by the force of thoſe violent torrents of wind which muſt be 
required to ſupport and actuate fo intenſe a fire: as at thoſe times. 
fills the body of the mountaur?. | . 2440 
In all matters of this kind there 1 18 W ſpa for conjec- 
ture, and much muſt be allowed to it; and I have preſumed to- , 
_ ſubmit this opinion to you, not with an intention to diſpute the 
: probability of what has been already advanced on this head, but 
to point out from what occurs immediately under the eye of every 
workman about our iron furnaces, ſome eaſy and ample mode 
of accounting for ſo ſingular a phenomenon, and as an intro- 
duction to my preſenting to the Rn ny a ſpecimen of ſo 
curious a production. 
The extreme fineneſs to. which te 8 are reduced, 
and their brittleneſs, render it almoſt impoſſible to convey them 
to any diſtance, preſerving at the ſame time any conſiderable 
length of the fibres; theſe which I have now the honour to lay 
before you reſemble cotton in appearance, but if examined with 


a microſcope will be found in all ens ſimilar to thoſe 
deſcribed by Sir WILLIAM HAMILTON. 
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Vu. An Extradt 9 be Regifer- of he e Holy: Croſs, 
Salop, being a T. bird, Decade: of Years from Michaelmas. 
177 4% Michaelmas 1780, {carefully digeſted in the followins 
table. By the Rev. Mr. William Gorſuch, Ji ers. communi.— 
cated * Dr. rer . K. S. 
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An actual ſurvey was made in 1775, when the number of 
the inhabitants was found to be total 10 557: of which under 


females 10 22. From 33 to 80, males 8 ſemales 11 2 19. 
ROS From 5 to * 
w e e e ho ks 
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ten 287, and above ſeventy '57,"viz. from 50 to 75, males 12 


From 80 to 85 males 8 Lanes 6 = 
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An actual ſurvey was made in the year 1780, when the 


CY * 


number of inhabitants were 114 3 of 85 7 OD 


There remains alive 3 in 175 
1 


Under ten years of age, 1 1 5 js 
{51 5p N  females138 93 
From 70 to 75 * : — 8 
V females 1 7 
JF 1 


females 


F rom 7 5 to 80 
From 80 to 85 2 males 30 
From 8; to 9 = . 

. females * 


Diſtempers 
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Drowned nM 
Fever 1 
Jaundice . 
Lues venerea _ - NM 


| Mortifi cation inteſtine 10 


In 1755 
1700 


770 
1775 
1780 


Dropſy 8 20 


Mortification loca! 5 


Ls 


1765 


i 7 


- 1049 
- 1048 
— 1096 
— 1046 
we 1057 
* I 


The increaſe of 48 perſons i 
the ingreſs of four numerous families into large houſes, which 
were almoſt uninhabited for many years before. 
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77 — Diſterapers and Caſualties from 1 to e. 


| - 6 ; | Meazles 
Fab 
- 5 | Pleureſy 
8 _ 2 | Rheumatiſm 
CME . -., +5 [ Small-pox 
Conſumption - 62 | Sore-throat 
Child-bed - 3 | Stone. 
Convulfi ons 23 Suddenly 


1 
_ | Vntimely 
1 Worms 

8 The remainder died of a natu- 
ral decay, without any oſten- 
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The ako of inhabitants actually ſurveyed every 620 yours 
for thirty years. 


in the year 176 5 was owing t to, 


The 
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"The Aeneas — 50 . in the year 1750 was 3 
by the demiſiſſing pf nine houſes, in pos ana * to 
the new ſtone bridge built over the r 1 Severn. 5 

On Good Fridays 1774, chere happe ied a dreadful fire abi, 
lad rg a chimngy, ay extended on both ſides of the | 
ſtreet, to the diſtance of* half : 4 mile the wind blowing w wi 15 
great violence, the flames in a fe hours conſumed 48: houlez, 
being genetally thatched baildin, 25 In this conflagration .x 79 
of the inhabitants loſt- their 7 ab Ra but immediately a | 


ly. pro- 
vided thenjſalves with ladgings, within the pariſh,. and # 


of the 
number of ſufferers only 24 perſons went out of the. par) ith, 
and returned no more. + The. ground vacated by the houſes 
burnt is novv, in 1 780, built upon, and moſtly covered with 
little tenements fitted for poor inhabitants to live in, and made 
ſo commodipus as to receive a, Steater number of inhabitants 
than they did before the fire in 17743 ſo that the families, 
whoſe number 1 in 1770 were 240, are in the ; year 1780 in- 
creaſed to 246 nearly, and perhaps will be increaſing when 
more buildings ſhall be erected. | 
Houſes pay window lights 6 5. The new houſe tax paid 
by 36 houſes. The firſt decade was publiſhed in the Phil. 
Tranſ. vol LII. part I. art, 25. The ſecond; decade was pub- 
liſhed in the Phil. Tranſ. vol. LXI. art, 6. p. 57. See alſo Dr. 
PRICE'S Obſervations | an Reverſonary, Payments, ed. 4 
192. and note @. alſo p. 299 · and 263 3. * 

The taking account of the marriages in this pariſh cannot 
be of any uſe in political arithmetic, 8 it is the cuſtom 
of the fixed inhabitants to go out of the pariſh, and be mar- 
ried in diſtant churches; and the weddings performed in this 
church are generally between ſtrangers who occaſionally reſide 
here ſo long as to make a place of abode according to the act 
| of 
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of Parliament made in 1754. Dr. mzsexDen hath made 2 
very proper uſe of the number and proportion of marriages in 
the the iſland of. Madeira; but then it was an iſland, and all are 
confined fo their own. conſtant reſidence. _ If the whole iſland 
of Great Britain was univerſally to be included i in-the aceount 
of the number | of marriages, it would de very uſeful and 
compleat. NN ̃ 
Many young people jaws IP out of this pariſh to rf 
the navy and army, but probably | the ſame number would 
have emigrated, o be Wprepticed and follow different occu- 
pations. 
The public Wiler is too —— for the . of politi- 
cal arithmetic. The extracts here made are drawn from privat® 

papers, kept with great care and exactneſs, ſo that the births 

and burials of the fixed inhabitants are not rendered incorrect by 
the accidental ingreſs of foreigners, or remparary ED of the 
| real * 
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vi aj 150 Keie Stars, whether the Rays of. Light, 1 in erbadug 
a Amen Medis, change their 7 1520 according to the Law 


: el reſults from Sir Ilaac Newton's J deas concerning the 
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,Canſe of Ręſraction; and for aſcertaining their Velocity in 


vida; every Medium whoſe refr atige Denfity is Known. ©By Patrick 


| Wes, A. M. Af tant to "Alexander Wilſon, M. D. Pro-. 


* or 7 Practical "Aftronomty in "the Uri fly? of Glatgow ; ; 
Communicated by the Revs PA evil fl Maſkelrpe, 2 D. F. R. 8. 
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P ON is 1 that thei refration of Fiche 18 8 
A by a certain action of groſs and ſenſible bodies upon it, 
Sir 18AAC NEWTON has demonſtrated, that the fines of inci- 

dence and refraction, when the rays paſs out of one medium 
into another of different denſity, muſt always bein a conſtant 


ratio. This conſtancy of the ratio of the fines is agreeable to 
an univerſal experience, and has been ealled the law of refrac- 
tion. Upon the ſame grounds: he has alſo demonſtrated, that 
the velocity of the rays muſt be greater in the more refracting 

medium in the inverſe ratio of the ſines. Of this property of 
refraction, however, we have hithefto had no evidence in the 
way of experiment. The ideas entertained by Sir is AAc 
NEWTON, from which this property has been deduced, though | 
they confeſs their great authox, by a moſt beautiful ſimplicity, 
and 
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8 A alvoryi ; driking — — —4 F: 
_ deemed by ſome perſons as not perfectly authentic. His coutem- 
T Porary 1 LEIBNITZ and others have attempted demonſtrations of 
the law of refraction fror principles very different, and which 
do not lead to the opinion of the acceleration of light in the 
: .more refrating medium. At preſent 1 it: is: propoſed to point 
out a method of determining experimentally the law of the 
variation of the Velocity of light, according to the change of 
| the medium. If obſervations ſhalt ſhew this lay to be agreea- 
> NEWTON'S concluſions, we thalt then Hhave a 
very ſtrong additional "evidence in favour of his principles. nis 
contrary. to the moſt probable iſſue of the experiment, 'fome 
unſuſpected law: thould be diſcovered, we muſt, according. to 
the rules of induction laid down by that great maſter im phi- 
loſophy, ſo far reſtrict our general concluſions,” and accommo- 
date our ideas to the real condition of things. a5 11 
The method of experiment at preſent alluded to is, that of 
obſerving the aberration of the fixed ſtars with a teleſcope filled 
with a denſe fluid, ſuch as water, or any other equally limpid 
And of greater refraction, fitted to bring the rays to a focub by 
the ſurface of the medium oppoſed to the object having a pro- 
Per” degree of convexity. It is enough at this. time to ſuggeſt a 
teral notion of the inſtrument, and we now proceed to ex- 
plain inwhat manner it can aſſiſt us in the preſent inquiry. 
Since aberration, taken in its enlarged ſenſe, depends on the | 
5 — velocities of light and of the teleſcope, if the rays 
were really to move much faſter or much flower in an unuſual 
teleſcope of this kind, it ſeems to follow, that the quantity of 
aberration given in theſe circumſtances, compared with Dr. 
BRADLEY'S angle, would certainly indicate the new rate of wa- 
en, Such an inference would certainly be juſt, and it 25 
| T 2 upon 


ble to Sir 1844 
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mar appear paradoxic 


10 be wholly unaccuſtomed to the diſtinctions betwixt: abſolute 
and relative. motion, as 


poled. th bo at reſt, or the velocity. of light to be infinite with 


 fomewhere, as at F, in the line BF; and here the intenſection 


"Ml — — r 


teleſcopes: Granting, however, ſor the ſake of argument, 
chat light moves down through ſuch an unuſual teleſcope with 
am increaſed velocity ſuited to the refractive denſity of the me- 
dium, it will by no means happen, that the aberration will be 
changed on that account. This propoſition, which at firſt view 

cal, and even contraditory to what has 
been affirmod above, is however not the leſs certain, and may 


ſervr to ſhew, what caution is ſometimes requiſite in applying 


general principles to particular caſes: for it ſhall be proved, 
that the aberration in ſuch a teleſcope will preciſely agree with 


that of Dr. M abLNYW 3s only in the caſe of the rays moving. 
fwifter in the watery: medium then in air, ne gate 
by Sir 134 A NBWTFON, and that this farmmnefs of aberration 
will itſelf be a . * nne fa accelerated within de. 
teleſcope... 
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„ the reader is erregen not 


this w 


proven ere and all 


woneceffary probxity. 55 
Let ABC. (fig-. 1.) be we pharietl W of fas 
t e as has been deſcribed, nd teleſcope be ſup- 


reſpect to chat of the earth; and let GI be a hne drawm from 
a ſtar at G, in the pole of the ecliptic, through the center M 
of the refracting ſur face; the image of the ſtar will be formed 


of the croſs wires made uſe of in obſerving muſt be placed. 
E is evident, that the ſtar will be ſeen in its true direction FG; 
aud y We muſt conclude that to be its true direction, becauſe we 


know 
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ment paſſes thro” M, the center of convexity. Along this 
of this — of! | 
meet in a focus fomewhere im the unrefracted ray BF. Let F 


1—— ſptiorival fartaco is ABC, be in the direction 
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gal uh paid ct AT on ch lr — * 
2 cn Saeed des With its wires, or 
chi unuſual teleſcope be carried: 'hterally- with the motion of 
the earth towards QM  Concemwe : GBF to be line not par- 
taking of this laterab motion which at any particular mo- 


Ane * „ ons _ _— to * n * ſtat fituited 1 in 


45 rays be nas; to — 2 w 


therefore m n in abſolnte * where the image of the 
ion of the teleſcope, 


of HE, and take FD to BB aS the lateral velocity of the tele- 

ſcope to the velocity of light in air, and jou: BD: then it is 
manifeſt, that BD will be the pofitiun of a teleſcope ſuch as 
Dr. zn anLev's, hen the image of the ſtar is formed in the 


| axis: BD and that IBG;/ Oy re an l 
of greateſt aberrationm. 


Moreover, the velocity of ai 'Tays a8 abiey hidinev#th the 
focus F, after. refraction at the” furkce ABC, being ſuppoſed 
the ſane a8 r ain, it is evident, that the line DML drawn 
through. D, 2 rough the center of convexity M, muſt give 
the poſition of the axis of this kind of teleſcope, when the 
image of the ſtar is formed: there: for, by bypotheſis, the 
mage is formed in F in abſolute ſpace, and ſince BF is ſup- 


poſed to be to FD, as the velocity of light within the medium 


to the lateral velocity of the teleſeope, the point D of the 
axis DL will arrive at F, when. the rays arrive there to form 
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 afjer refra&oni at-this-fpherical-furfuc@irl any ratis, as that of 
drawn through thei center: of convexity. would mow: give. the 


image formed at F. For the ſpace deſeribed by the rays in 
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GR ACCESS... 


taking account of, the lateral motion of the tele 

ſuppoſe, that the line LMD joining the image of the ar — 
the center of bonvexiiy . M is the true direction of the ſtar; 
juſt as before he'conchided; that EMG would be che direction 
f the ſtar when the lateral motion of the teleſcope: was ſup- 
poſed: to be nothing · 7 -Heneb-it is evident, that the. interſection 
of the eroſs wires, made uſe of in- obſetvingꝭ muſt now be 
Baer Dr on d ee be ſtill uſed that were before 
ſuppo racting ſurface ABC with the line 
15 BY: ——— ald beer! 3 
comes ta Land the erDſõ eb Eton ab 2997” 7 
mie mantie 5 ifvthe-velocity of the rays were imorcaſed 


DF, EE, the reffadtion continuing ithe ſame, then EMO 


ition of: the axis of the teleſcope neceſſary for receiving the 


paſſing downwards to the focus, in this caſe and the former 
beim - equal, the times öf their converg 2 reci- 
F. But, on account 

of the equable lateral motion of the — DF and EF 
Will be as the times of the points B and E arriving at F: 
therefore, in the laſt æaſe, the interſeduon of the craſs wires 
ſuppoſed at E will meet —— at F, nn,. the 
ſtar will be ſeen in the axis“ 10 MAR 1 10 - 108 uo! CITY 
Fig. 2. From what has * ad — appear, Aar if DF 
be taker to EF, as the fine of incidence to the fine of refrac- 
tion peculiar to the medium which fills the teleſcope; then, 
from the property of the focus, we ſhall have this proportion, 


vz. BF: FM: : DF: EF. Hence the line EMO paſſing 
through 
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xovgh, M. mult, be: Nag l 10 U 
notes the - poſition of; 5 BRADLEY 's;teleſcope, when the; - 


DB. 84 — DB, AS before, d 
ration of the far i is at. its maximum, and EMO parallel to it, 
denotes the poſition of the- water teleſcope, at the fame , ti me, 5 
upon the ſuppoſition that the velocity of the rays without and 
within be 28 EF. to DF, or inverſely, as the ſines of, incidence 
and refraction peculiar to water. Here then we ; diſcover what 
muſt be the law of variation as to the velocity of the rays, 
provided that the aberration given by ſuch a teleſcope ſhall 
come out the ſame with that found, by Dr. BRADLEY. It is the 
very ſame which follows from the N etonian principles: for 
from the manner of obſerving, the angle of ab ration is 
always determined by. the poſition of the, teleſcope weren | 
for having the image, formed ſomewhere in the axis. 
But dog oſir that in the courſe of obſerving with, eb "= 
teleſco e, 1 ſhould come out different from 1 what 
has al mw — . by Br. BRADLEY, . it may next be 
enquired, how from the difference Siren, the ti of, Jight 
within the teleſcope i is to be deduced. 364.4 
Fig, 3. Imagine then ſuch a releſcope Auel to give FMD 
as the greateſt angle of gherration, and let this be ſuppoſed 
greater than. that of Dr. BRADLEY'S,: which, for example, 3 
be F ME. From what has been already faid, the velocity of 
light correſponding to this laſt mentioned angle, is deducible 
from the known refraction of the medium which fills the tele- 
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ſcope; and, by conſtruction, the velocity correſponding to 


FMD, the angle given, muſt be to the former inverſely as the 


tang gents of theſe angles. From this conſideration we have tlie 


following analogy for finding the velocity correſponding to 
whatever difference there may be obſerved between the two 


aberrations at preſent alluded to. The rule! in all cafes muſt be: 
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alcertHHal — this übern weine df be mam which 
Yo taken to fill the teleſcope, and therefore the laſt term of the 
above > cory which 18 che 9 fought, f is 8 
c f Te en 710 * SET N hens 5 
. 2. Ib & teleſcopẽ of This Kind: it will not abr eſexped 
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Tot t eb it 5 the relative ax e penei 
emen e aged chat tlie a gn, 
; Hat cle wertet Of mhoſpheri- | 
40 ane is Wün- By hypotheſis" in che axis à fe. 
itil ir mbets the coteftiporary Iglit at the focus Bur fins 
both che tnbtion of the'txis'and bf che particle is unt d 
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i Kine: „Witztour being found itt it continuity durteig 
Ks whale interval. Ir Ie Hahner; "+ part of dvery Abet ray 
frottl tlie flat, which factefivaly elle upon the vertex; mult 
mad eth zäg the axis after refraction? and thus a con- 
fault — — theſe 'partictes'-coriftivore a "viſieal tefrafted 
if; old relative path muſt aw ays be in the Ae OE. 
NH 11. been "ſhewn 'concerfiiny' the teleſcope already 
conſidered, will receive ſtill further Wuftration, by tracin g the 
| motion 
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Parallel co itſelf in the direttion DK 41 3nd it at any; inſtaut the 
* erg — — — — pony as 

—— it Velo it Sem its former s 

the — fine of the — acer the 
angles which the moving Ine BD: makes with BF ad} F 
abſolute path or dineftion of the particle-in the tyro caſes, 6 


— = this in wud Gp, 3 
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the ſine N. ta the fine: RT; or, on account ' of fimilar: tri: 


angles, Df to IRI and on n bet _ to 
to the — — ewa BF, 20 B Wt» 

But the line BD advanging with a uniform motion th ie af 
its arrivug at W is.to the time of its arriving at F, al 
Dy. Thecobore, whom the particle arcives at R, the mar ard 
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tion. Henee the particle at that ment mult be fonnd vn the 
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ments, the expefiment might be made in a few niglits, by taking 
the zenith diſtance of a proper ſtar; the Plane of the/inſtruments 


the true zenith diſtance independent of the error of the hne df 


fat age nv teh 9 Morten the Forks diftnte a4 much as the 


obſervations of ſucli a ſmall 'anjile* eat admit of. Some con: 
trivance tbo will be requiſite to keep: the whole ſpace between 


the objeCt-glaſs' and the eye glaſs always full, -notwithſtanding 
the N N and contractions of the one fluid" * 


n ing Noba y- erable mer 
fury apparatus, if this kind of teleſcope cb de — 
imo teleſcoße of a mural quadrant, or zenith 
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collimation z or the meridian altitude of the pole ſtar may * 
obſerved in December above and below. the pole, r which” will 


give the apparent dil ance of the ſtar from the pale at that time 
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5 Ide r wo thy at the higheſt or loweſt degree: for, 
"© —4 he tine when that may happen i is utterly uncertain, if it 
de noi imm ately noticed, it can never after be known. The 
ſultry heat of the ſummer's days, and freezing cold of the 
Winters nights, which i is commonly moſt ſevere at a late un- | 
JT. = ole hout, 85 7 it very unpleaſant to be abroad in the 
r, although it is abſolutely neceſſary for che thermome- 
ter 2 ibs placed in ſuch a fitvation. Ingenious men of our 
own unitry, 5 well as foreigners, have, it ſeems, long ago 
_=_ dureck to this inconvenience; ; and ſeveral ther- 
ters of d t canſtruftions: have been invented for 
rpoſc. [VAN SWINDEN | ſcrihes | one which he fays was 
the firſt of. t kind, made-on a-platr communicated by Mr. 
BERNOULLY to Mr. Trin. Mr. «narr, he alfo tells us, 
made one nearly like, it. A: deſeription af theſe by Lord 
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CNARLES CAvenDISn and Mr. FITZGERALD may be ſeen in 
the Philoſophical Tranſactions . Though much ingetwity ap- 
cok in the invention of thoſe curious inſtruments, 1 could not 
bear thinking, that à thertlonieter right Ve "Wnifrudted 
more conveniently to anſwer the purpoſe, arid ſha atcurately 
the greateſt degree of heat and cold which happened in the 


obſerver's abſence. I therefore attempted , to make one: with 
what ſucceſs 1 ſubmit to — better oy and 3 to 


*. 


an Cd in Harl — 905 a ; bnaller parry wich "the £4 
dameter, about one Gtieth, joined to the larger 


end b, and e down, En on the left ide, . : ad. then, after 
Xiong. 


ading | upwards again on che right, 
if the ſeyeral. 8 ade; 7 I parallel to, and one inch 
diſtant .from it. On the end of the ſame tube at the. inner 
diameter i 18 enlarged to half an incli from h to 4, which is two 
inches in length. This glaſs is filled with highly recti, ed ſpi⸗ 
| rits of. wine to within half an inch of the end Te rcepting 
that part of the ſmall tube from d to g. which i is filled wi 
mercury. From a view of the inſtrument in this ſtgte, 4 it will 
1 readily be conceived, that when the ſpirit; 1 in the large tube, 
which iS the bulb of the thermometer, is. expanded by heat, 
the mercury in the ſmall tube on the left fide will be, ꝑreſſed 
down, and conſequently cauſe. that on the: right ſide to 5 
on the contrary, When the ſpirit is. condenſed bus cold, the 
reverſe, will happen, the mercury on the left; fide. wilh riſe.as 
that on the right f ſide deſcends. | The ſcale, therefore, which 
1s FAHRENHEIT" 8. beginning with o at the top of the left fide, 
has the degrees numbered downwards, while that at the right 


* Phil. "Frank, vol. L. p. Fol. and vol. LI. p. 820. 8 
Vol. EXXII, L fide, 
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_ ©  2re aſcertained by placing this the momet: © wh " ud Man, 
dard mercurial one in water gradually beating or cooling, and 
marking the divifions of the new ſcale at every , Thus 
far our thermometer reſembles in ſome reſpects thoſe of Mr. 
BERNQULLI and Lord CHARLES CAVENDISH ; but the method 
of ſhewing how high the mercury had: riſen in the obſerver's 
abſence, the eſſential property of an inſtrument of this kind, 
is wholly different from theirs, and effected in the following 
manner. Within the ſmall tube of the thermometer, above 
the ſurface of the mercury on either ſide, immerſed in the ſpirit 
of wine, is placed a ſmall index, ſo fitted as to paſs vp and 
down as occaſion may require: that ſurface of the mercury 
which riſes carries up the index with it, which index does not 
return with the mercury when it deſcends; but, by remaining 
fixed, ſhews diſtinctly, and very accurately, how high the 
mercury had riſen, and conſequently what degree of heat or 
cold had happened. Fig. 2. repreſents one of theſe indexes 
drawn larger than the real ones, to render it more diſtinct. 
a is a ſmall glaſs tube, three quarters of an inch long, herme- 
tically ſealed at each end, incloſing a piece of ſteel wire, nearly 
of the ſame length; at each end cd is fixed a ſhort piece of a 
tube of black glaſs, of ſuch a diameter as to paſs freely up 
and down within the ſmall tube of the thermometer. The 
lower end, floating on the ſurface of the mercnry, is carried 
up with it when it riſes, while the piece at the upper end, 
being of the ſame diameter, keeps the body of the index pa- 
rallel to the ſides of the thermometrical tube. From the upper 
end of the body of the index at e is drawn a ſpring of glaſs to 
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* The diviſions below the freezing point are taken by means of a mixture of 
{ca falt and ice, as deſcribed by NoLLET, Ds Luc, and others, Mel 
| | the 


'an — . 


62 nenelß oft A hair, about five fl I 50 an inch 4 in length, 
which, being et a "hetle oblique, "prefies lightly againſt the 
ner Forface of the tube, and prevents the index from follow- 
ing the miereury when it deſcenilis, or being moved by the ſpirit. 
paſſing up or down, or by any ſudden motion given to the in- 
7 ſtrument by the hand or otherwiſe; but at the ſame time the 
preſſure 1 is ſo adjuſted as to permit this. index to be readily car- 
ried up by the ſarface of the riſing mercury, and downwards 
whenever the inſtrument 1 is be rectified for obſervation. To pre- 
vent the ſpirit from evaporating, the tube at the end 7 is cloſely 
ſealed . Fig. 3. repreſents the thermometer on its frame; 
the plates on which the ſcale is graved on either fide are made 
to ſlide out, and the frame is open to the back, behind the 
kgs: tube, which does not touch it, except at each end. The 
cap a, and the baſe 5, are made to fix en with ſcrews, and 
only cover the turning of the {mall tube. By a ſcrew at the 
bottom of the frame, it may be made faſt to the wall againſt 
which it is to hang without doors, to prevent its being ſhaken 
by violent winds. Towards evening I uſually viſit my thermo- 
meter, and ſee at one view, by the index on the left ſide, the 
cold of the preceding night; and by that on the right, the 
beat of the day. Theſe 1 minute down, and then apply a 
fmalf magnet to that part of the tube againſt which the indexes. 
reſt, and move each of them down to this ſurface of the mer- 
cury: thus, without heating, cooling, ſeparating, or at all 
diſturbing the mercury, or moving the inſtrument, may this 


* When this tube is eloſed (not hermetically, but only ſo as to prevent the 
ſpirits evaporating) the thermometer muſt be brought to the greateſt heat it is 
likely at any time after to ſuſtain ; and though no more air 1s incloſed than what 
remains at that time above the ſpirits, yet that will, by its elaſticity preſſing on 
the fluid, anſwer every purpoſe as well as if the external air was freely admitted. 


L s-- ther- 


place it on; for if the mercury preſſes agaimſt the index, while 


_— - = | 
2 - = - * — "I. p hl N 
* — * n 1 1 
. * . 1 - * —— * 1 p FR 1 * OT — - — 2 — * 2 = 
— — fo af . a — — — 8 3 2 — * — — 4 — — — - - — vr *s — — — i — — — — 
— — - 2 DER — py — — n > 2 828 Deen 2 - 2 - — \ 
—— — & 2 5 — — * up | G_—_ 5 a — 3 — —— — - =, - OEY — — A 23 wu eo oe <> —_ * — o 
- 8 _ — . . * n 
- * — 1 22 _ — — _— 8 2 q - 
v Da 7 as 4 "= n 7 2 e 8— 3 F — . 3 8 p4 . 7 ) 1 - : x , \ y e — 
x 4 - . » N v4 ” * 1 5 q * Ry 4 33 Fa W 5 7 - \ 2 
3 4 — 4 > \ 4 \ as 
= 3 
= - 
= = 
N OY > ? * a - — — - * r — ge =; ms 2 _ p "2 A * . * 8 y 4 x ia + 7 * 7 
4 * — —— —.. oa — — — Da 3 SES... e 12 n ——ů —ͤ re CE-w 9 * 415 PP * . —— tv . . N . 
= £ : 
_ — 8 . — ä — * — — — i Ju — 
9 . 5 p 8 5 0 8 F 6 9 v : Y N * T 2 & a * 4 — g by © E 
- 5 ( : 4 \ 
D 0 a : 
, * 


76 © Ms NN. h = FT oe | 
thermornter, without a touch, de irnmediately reftifed "9p; 


out. of my hand, e en 


the inſtrument lies in an horizontal poſition, it is in danger of 
paſſing by it, which is avoided by keeping the thermometer in 
a poſition nearly vertical. Te prevent the mercury ſhifting its 


place in the ſpirits within the tube (which J apprehended it 
might do on account of the ſuperiority of its ſpecific gravity, 


eſpetially when kept for a conſiderable time, very high on one 


fide, and low on thc other), I made that part of the ſmall tube 


from e to / with the inner diameter exceeding ſmall; and found, 
upon trial, that after the ſummer' s heat had kept the mercury 
for a long time high on one ſide, the winter's cold brought 1 it 


again as accurately to the freezing point on the other as at 
firft *. This thermometer may be made a mercurial one by 


inverting; the glaſs, and filling with mercury that part which 
in the firſt is filled with ſpirits, and with ſpirits that part of 
the ſmall tube from d to g which in the former is filled with ; 
mercury ; the indexes in either caſe may be the ſame, and will 
be carried up in the ſame manner ee the fur face of the mer- 
cury; but the end of the tube at , inſtead of being ſealed, 
muſt then be left open, and ſtand inverted in a. bulb, or ſmall 
ciſtern of mercury, into.which the&xternal air has free acceſs. 
The diameter of the tube ab ſhould be conſiderably increaſed 
if the degrees on the ſcale are required to be as wide as thoſe in 


the ſpirit thermometers. It is indeed better in this caſe to 
have a double rather than a larger ſingle tube; but finding the 
weight of ſo great a quantity of mercury in a thin glaſs tube 


* With a thermometer of this ſort I obſerved the greateſt heat and cold that 


happened every day and night throughout the year 1781. 


5 attended 


N 


mud Wo 


attended with man 
in the ſpixit-ones. perfectly agreeing with, and being as readily 


_ jw WE wu 


a — aſt the, motion of thefluids 


excited by change of heat and cold. as, in the mercurial ther- ; 


mometers, I preferred the former as much more commodious. 


A perſon cannot approach near to the thermometer firſt de- 
ſcribed when the air is very cold (eſpecially with a a light which 


by night is neceſſary) without cauſing the ſpirits preſently, to a 


expand, and conſequently the mercury on the left fide 1 imme- 
diately to defeend.. This ſenfibility 1 is here attended. with every 


advantage, without the inconvenience to which common ther- 


mometers in this caſe are. liable“ * for the index will accurately 
ew the greateſt height to which the mercury had riſen, 


although, before the exact degree can well be diſtinguiſhed, It 5 
will appear ſeparated from the index, and deſcending apace. 
As the ſcale is fixteen inches long. and divided 1 into 100? only, 


which are more than ſufficient far the temperature of the air, 
they are large enough to be ſub-divided at pleaſure. The 


| indexes, though of a tender and delicate nature, when once 
placed in the tube, are not liable to ſuffer any alteration by 


time or accident and the thermometer may be expoſed to rain 


at all times, without ſuffering the leaſt injury in any reſpect. 


In conſtructing the thermometer before mentioned, I at firſt 


Bu on a plan by which the ſame end was obtained by a dif- 


* The wild ſenſible mercurial thermometers commonly have the column of 
mercury as well as the degrees very ſmall, and a perſor aſſiſted with a light can 


hardly view them near enough, when the weather is very cold, without cauſing 


the mercury to riſe before the de grees where it ſtood can be well aſcertained. 
Freezing fogs alſo, which wich us uſually attend the greateſt degrees of cold, 
by covering the glaſs with froſt, render the mercury inviſible, and cannot well be 
mercury removed without caufing the to riſe, or at leaſt render the obſervation 
doubtful, which at ſuch a time is very difagreeable ; for, in proportion te the 
extraordinary degree of cold, ſo is our curiofity likely to be excited. | 


ferent 


# 


| 4 N *. * 5 — of 0 


Went method; and 4 W in ſore reſpects, atid for Torts 
purpoſes, it may not be ſo proper as that already deſeribed, yet, 
| for ſome others, it may be found uſeful, and therefore I ſhall 
briefly deſcribe'it. The glaſs of this inſtrument is in all reſpects 
the ſame as in the former, excepting that the diameters of the 
tubes are ſomething larger. It is likewiſe filled with ſpirits of 
wine and mercury, it the ſame manner; but the indexes are 
different, being only a ſmall tube of. black glaſs, about five- 
N s of an inch in length, hermetically ſekled at each end, 
containing a piece of ſteel wire. An index of this ſort is 
placed in the thermometer on either fide,” which, having no 
ſpring to ſupport them, fink down in the ſpirits, and reſt upon 
the mercury. Whenever the mercury deſcends, the index will 
: follow i it ; I but when: it riſes, the iridex will not riſe with it, 
.and by remaining at the place to which the mercury had de- 
ſcended, will ſhew the greateſt degree of heat or cold which 
had happened. In this manner do theſe indexes anfwer the 
Jae purpoſe, though they move directly contrary to the others 
in the other thermometer; but this inſtrument is not fo eaſily 
rectified as the former, for the moſt powerful magnet will not 
bring the index up again while-the mercury above preſſes 
againſt them; and although it is poffible to remove the mer- 
cury, and by that means ſet the index at liberty, yet-inconve- 
Riences will be incurred from which: the other. is entirely free. 

In ſome caſes it may be found expedient,  inftead of the dou- 
ble thermdmeter firſt defcribed, to make two ſingle ones; one 
to ſhew. the greateſt degree of heat only, and the other the 
cold, each having its proper index (ſee fig. 4. and 5.). The 
firſt has the ſmall tube bent down on the left fide, and the 
tower end immerſed in a bulb or ſmall ciſtern of mercury, to 
Which the external air has free acceſs; the other has the ſmall 
tube 
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* 
tube turned up on the right ſide, with ſore mercury let down. 
to the bottom, and the upper end eloſely ſealed, as in the dou- 
ble inſtrument. Making a- ſtandard mercurial thermometer, 
by which the ſdale of the ſpirit one was to be divided, I en- 
deavoured to obtain as:wide degrees as poſſible, that the. motion | 
of the mercury. might thereby be rendered more. conſpicuous, 
and the height of it aſcertained with greater preciſion... It-is-* 
true, the larger the-degrees, the larger in ſome meaſure muſt be 
the bulb, and therefore the fluid contained in #-not likely to be- 
ſo ſoon affected by any change of heat or cold in the atmoſphere 
as in a ſmaller. But as this thermometer. was principally to - 
be uſed. immerſed in a large quantity of water, gradually heat - 
ing. or cooling, little or no diſadvantage could ariſe from 
making the bulb ſomewhat Jarger than thoſe commonly made 
uſe of in the air. Not being able, however, to procure glaſs 
tubes ſo long as J had occalion for, whole 1 inner diameters were 
perfectly equal I took the following method to adjuſt the divi- 
ſions on the ſcale. to the inequality of the tubes. Chooſing a. 
tube of a length ſuitable to my purpoſe, with a proper bulb at 
the end, I put into it a ſmall quantity of mercury & ſufficient 
to form a column about one inch in length. Drawing then on 
a board the three lines aa, 55, cc, fig. 6. I placed the glaſs - 
tube on the line as, and while the mercury remained at reſt at 
the end of the tube, near the bulb, I made two pencil marks 
on the line aa, one at 4, and the other at e, perfectly coin- 


* To put in a ſmall quantity of mercury, and meaſure its length at different 
parts of the tube, as deſcribed by Abbe NoLLET, vol. IV. p. 370. Lecons Phy- 
kque, is a very excellent method to diſcover the error ; - but i in what manner readily _ 
to adjuſt the ſcale, ſo as to avoid apy inaccuracy from ſuch inequality (which in 
tubes of the length I had occafion for ſeemed to me unavoidable) was a matter 
concerning which I could meet with no information. 


ciding 


2 
7 2 


6 
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the aggregate of theſe lines may be conſidered as one continued 
line, without any error of conſequence in this matter. Having 


; _ _ 


* . 


= 


8. 


cauſing the mercury to move flowly on farther fror the bulb, 
till that end of the column which was firſt at d coincided with 


from F to g, and ſo on to 5, as exhibited in the figure; and 


now the thermometer completely filled with mercury, the air 
expelled, the point of the ſcale at 102*, and the freezing point 


properly taken * and marked upon the tube, which was now 
hermetically ſealed, I again applied the tube to the line aa, 
and marked on that line the point of 102 and the freezing 
point. Through thoſe points I drew the lines i, &, and 
2 divided that part of the e line ah included between i u 


* The freezing point, marked on the tube. of this thermometer, is . 


taken by means of grated ice; but the point of 100“ by a ſtandard mercurial 


thermometer, the upper point of the ſcale of which was properly taken by boiling 
water, and the lower one by grated ice ; but it is mere commodious in the firſt to 


have the tube no longer than the air ſcale, eſpecially as the degrees are pretty 


wide, The method of adjuſting the ſcale to the inequality of the tube remains 


the ſame, let the giwen points be at any diſtance, or the diwiſions increaſed to any 


N umber. 


and 


ciding with this two ends of | the eohimm of * 
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the mark at e, and letting it reſt again, 1 made another mark 
at /; after which, cauſing the mercury to move on as before, 
and continuing to mark its length at every part of the tube till 
it reached the end fartheſt from the bulb; by theſe means 1 
obtained the ſeveral intermediate points on the line ca. Through 
theſe ſeveral points I drew dotted Iines parallel to each other, 
and at right angles with the line ae to the line bb. Taking 
now, with a pair of compaſſes, the wideſt intervals between 

any of the dotted parallels, which in this caſe is from d to e, 
Iinſerted that diſtance ſueceſſively between the ſeveral paral- 

lels, beginning at the loweſt pair, as from d to e, from e to , 
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5 kk into 14 equal parts, beginning at o, the point wht ; 1 2 
cuts the line ab, continuing afterward fix diviſions now on 


that line below A, making in all 20 equal diviſions. If now = 


lines be drawn through each of the dividing points, from 9 to 
20 to the line cc, at right augles with the ſame, they will give 
on the line cc the true thermometrical ſcale to every 5* from 2 
to 102, properly adjuſted to the inequality of the tube *, which 
in this caſe is nearly of the ſame diameter at each end, but 
ſmaller towards the middle. Tubes may indeed be found of 
ſome conſiderable length with leſs inequality than what this 


| ſcale exhibits; but the error is here enlarged, to render the By 
method of Ain it more conſpicuous. 8 


* B to prove this method I have 6 mercurial oe 
whoſe ſcales from the freezing point to that of boiling heat were nearly three 
feet, and though the inequalities of the tubes were very conſiderable, varying in 
contrary directions to each other; yet when they were placed on the fame frame, 
they r n a motion of En mercury in every part of their ſcales. 
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* doe W of - ic ed Kere bas b dern + bebte 
> which may eminent aſtfonsmers Hive: attempted to 
Give; but about which, After Al, We remain in a great mea- 
ſure. ill f in the dark. Various methods have been purſued 
wit out ſucceſs, and the reſult of the fineſt obſervations has 
hardly given us more than a diſtant approximation, from which 
we may conctude, that the neareſt of the fixed ftars cannot be 
leſs chan Torty thdbfand diarmeters of the whole anmual orbit of 
the earth diſtant from us. Trigonometry, by whoſe powerful 
aſſiſtance the mathematician has boldly aſcended into the pla- 
netary regions, and meaſured the diameters and orbits of the 
| heavenly bodies, for want of a proper baſe, can here be but of 
little ſervice ; ; for the whole diameter of the annual orbit of 
the earth is a mere point when compared to the immenſe diſ- 

tance of the ſtars. Now, Ait is not in our power to enlarge 
this baſe, we can only endeavour to improve the inſtruments 
by which we meaſure its parallax. 

There are two things requiſite for meaſurin 8 extremely 
ſmall angles with accuracy. Firſt, that the inſtrument we uſe 
for this purpoſe, be it quadrant, ſector, or micrometer, ſhould 
be divided and executed with ſufficient exactneſs; and, ſe- 
condly, that the teleſcope, byWhich the obſervations are to be 

made, 


* 4 "Fa," , 4 
* A 4 PE" z , * 
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Wade, ſhould have, an adequate power aud diftinQueſi. Upon 
the firſt head, che great i —_—_ nts of mathematical inſtru- 
ment-makers have. hardly left us any. thing 1a deßre: we can 
now, meaſure ſecands with almoſt as much faculty. and trath as 
former obſervers cquld meaſure minuteg; Nr do 1 think it im- 
poſſible to go ſtill further, and divide iuſtrumentz that would 
ſhew thirds, xith ſufficient accuracy. It 1 is in the latter or 4 
optical, part, we find the greateſt, fifficulty. To ſee a fingle _ | 
ſecond of a degree with preciſion. requires a teleſcope of ver, 
great perfection; therefore, ſuppoſing the mechanical part f 
an apparatus well pier it will ſtill be neceflary to try bow 5 
far the power of our teleſcope will enable us to aſcertain with 
confidence the divifion or number of ſeconds i it points out. If 
upon trial we. find that qur inſtrument will give us the l me 
meaſure within the ſecond, every time the experiment is re; 
peated, we may. pronounce it capable of meaſuring ſeconds; 
Mi otherwiſe, it will remain to be examined, hel ths, a 
lies i in the mechanical or optical part. 
Leet us now ſuppoſe that the parallax of the. fixed Fs docy | 
not amount ta a ſingle ſecond, yet ſtill the caſe is by no means 
deſperate; and though the difficulty of meaſuring ſeconds will 
ſoon ſuggeſt to us what extraordinary powers and diſtiuRtneſs of 
the telpſeqpe, and accuracy of the micrometer, are required ta 
meafurg \thirds.; this ought: by no means to diſcquragg ug in 
the axterapt;. Cauld we meaſure angles, mych ſmaller chan 
ſeconds, might, ye not hope to find the parallax pf. ſome af the 
fixed ſtars at leaft to amount to ſeveral thirds? On the other 
hand, if ig {ould appear, indeed, that eyen with ſuch im- 
proved methods of meaſurement we could not reach the 
remote ſituation of ſuch almoſt infinitely diſtant ſans, we 


Wight ill derive 2 valuable approximation tgyards truth from 
; — 2 : | - ſuch 


ers enn 


CY — © Me HERSCHEL on the 


cated obſervations, even thou gh they ſhould not * 
Med witli all the ſucceſs we expected from them. On this 
— 1 endeavoured to take ſuch a method for attempting 
te veltig tion of the parallax of the ſtars as to avail myſelf 
of the improvements I had already made, and v was fil! in * 
of making, in my teleſcopes. FOOD 
Ahe flert thing that was neceſſary to conſider i mn this under- 
ö "Wis, the manner of putting it into execution. The 
ah ante out by GALILEO, and firſt attempted by HOOK, 
A FEAMSTEAD,” ' MOLINEUX, and BRADLEY, of taking diſtances 
of fars' from the zenith that paſs very near it, though it 
falled with tegard to parallax, has been productive of the moſt 
noble diſcoveries of another nature. At the ſame time it 
5 bas Sven us a much Juſter idea of the immenſe diſtance 
of thi ſtärs, and furniſhed 'us with an approximation to the 
5 knowIddgh of their parallax that is much nearer the truth than 
1 before. Dr. BRADLEY, in a letter to Dr. HALLE v 
on the ſubject of a new diſcovered motion of the fixed ſtars, 
yt believe 1 may venture to ſay, that i in either of the 
« two Ars laſt mentioned (* Draconis and 1 Urte majoris) it 
« (the annual parallax) 12 not amount to 2“. I am of opi- 
nion, that if it were 1” I ſhould have perceived it in the 
* great number of ee that I made, eſpecially upon 
2 Draconis; wich agreeing with the hypotheſis (without 
„allowing any thing for parallax) nearly as well when the 
4 fun was in conjunction with, as in oppoſition to, this ſtar, 
© it ſeems very probable, that the parallax of it is not ſo great 
* 2s one fingle ſecond.” Phil. Tranſ. n. 406. p. 637. Dee. 
1728. As I do not know that any thing more deciſive has 
been done upon the ſubject, it will not be amiſs to ſee how far 
this method of finding the parallax has really been ſucceſsful. 
The 
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The inftrument that was uſed upon this accafion was "the fe 
as the preſent zenith ſectors, which can hardly be allowed ſuf. 
ficient to ſhew an angle of one or even. two ſeconds with 
accuracy; yet, on account of the great number of obſerva- 
tions, and above all the great ſagacity of the obferver, we 
will admit that if the parallax had amounted to two ſeconds he 
would have perceived it. The ſtar on which theſe cbſervations | 
were made is marked of the third magnitude | in the catalogue 
of PTOLEMY 3 . in TYCH0O In ARE J of the third; - IN the Prince ; 
of REssk's of the third; in HEVELIUS' J between the third and . 
ſecond; in FLAMSTEAD's of the ſecond; and now appears as a 

very bright ſtar of the third, or ſmall ſtar of the ſecond mag- 
nitude ; therefore its parallax i 1s probably conſiderably lefs than 
that of a ſtar of the firſt magnitude. Several authors who 
| have touched upon this ſubject ſeem to have overlooked. this 
diſtinction; and from Dr. BRADEEY 8 account of the parallax . 
of y Draconis, have concluded the parallax of the ſtars i in gene- 
ral not to exceed 10%; but this a appears to me by no means to fol- 
low from the doctor 8 obſervations. It is rather evident that, for N 
aught we know to the contrary, the ſtars of the firſt magni» 
tude may ſtill have a parallax of ſeveral ſeconds; and 1. e | 
| this to be as accurate a reſult as that method i is capable of giv- 
ing, at leaſt in latitudes where there 1 is not a ſtar of the firſt 
magnitude that paſics diretly th rough the zenith. 1 


In 
* DE LA LANDE, in his excellent book of Aſtronomy, ſays, that the parallax 
of the fixed ſtars has been proved: to be abſolutely inſenſible (Aft. liv. XVI. 
$ 2782.). He reports the obſervations of TYCyo BRAKE, PICARD,. HOOK,, and 
FLAMSTEAD, and concludes ($ 2778.) from the diſcovery of the aberration by Dr. 
BRADLEY (which it ſeems he alſo allows to be the moſt deciſive upon the ſubject) 


chat now the queſtion about parallax is reſolved. In giving us the opinion which 
- the 


9 — 
ne thee. 


_ . — whe. 


1 bY nerd. the method of zenith. Aſtances. labours -under 
; follo Wing conſiderable difficultics. In the firſt place, all! 
theſe diſtances, though they ſhould not exceed à few. degrees, 
are. able to refractions; and I hope to be pardoned when I fay 
that the real quantities of theſe refraQtigns, and their differences, 


the doctor had of the reſult of his own obſervations with regard to the annual 
 praallax,- DE 14 LANE oply mentions 4 M. ynapter penſe que fi elle (la 
2% parallaxe) efit été ſeulement de 2 il Fauroit appergue. dans le grand 


60 nombre a obſervations qu'il ayoit faites, furtout de 1 du Dragon,” Zut 
r we alſo take in thoſe lines upon which Dr. BRADLEY Heme to lay the 
gredteſt fireſs, viz] „ 1 believe 1 may venture to ſay, that in either of the 


% two; ſtara laſt mentionod it does not amount to two feconds;“ and if we 
Fe far. 150 Wagnifuge of * Bore upon Bbier the wines whey re! 


ebe of the anpual Aas Now, FRG it hag efcaped — foeft obfervariogs 
of p1 brav, it is not likely that it ſhould | come up to the full quantity to which 
1 Agde amount without n perceived; and ener the doctor might think 
it highly: probable, that it is not ſo great as one fingle ſecond ;” and his opi- 
nion, as well as DE IX LAxpz's, who believes it to be abſolutely: inſenfidle, are 
> perfeRtly e canſiſtent with all the obſervations that have hickextg | been made ; though 
the actual profi, which are the ſubject of our preſent ,i inquiry, do not extend ſo 
far. Againſt the parallax of Sirius DE 14 LAN DE 5 2781.) mentions 66 forty- 
«@: flve meridian altitudes taken by Dr. BEvVIS{a}, with- the eight- feet mural _ 
5, drant of the Royal Obſervatory at Greenwich, none! of which differed 31or 4% 
from the mean altitude,” Now, if they differed 3 os 4 from the mean, we 
mpy-ſuppaſe | they differed 6 or 9” from each other ; ; and. thet obſeryations, ſubject 
to ſo many cauſes of, exror as 1 hall preſently enumerate, and which differed ſo 
much from each other, cannot give the leaſt evidence either for or againſt a paral- 
14x; will need no proof, Refraction alone, which is liable to ſuch changes at the 
meridian altitude of Sirius, notwithſtanding the moſt careful obſervations of the 
: baroreter and thermometer mould be made to aſcertain its quantity, would, 
with me, remain an unanſwerable ne —_—_ the nnn of ſuch obſerva- 
tions in * of this critical nice. 


ant ; TS 


a] Theſe obſervations were not made by Dr. BEVIS, but extracted fv the regiſters of the Royal 
A at my Le, and calculated * myfel, and ſent in 2 letter by Dr, 2E Vis to Paris. 
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. 1 Pied 4 N * 
are very far from being Perfectly known. Secondly, tlie 
change of poſition of the earth's axis ariſing f from nutation, 
preceſſion of the-equinoxes, #nd other cauſes, is ſo far from 
deng completely ſettled, that it would not be very eaſy to "ay 
what it exactly is at any given time. In the third'place, the 
aberration of light; though beſt known of all, may alſo be 
Hable to ſotne ſmall errors, fince the obſervations fromwhich it 
was deduced laboured under all the foregoing difficulties. I do 
not mean to fay, that our theories of all theſe cauſes of error 
are defective; on the contrary, I grant that we are for moſt 
aftrondinical purpoſes: ſufficiently furniſhed with excellent tables 
to correct our obſervations from the above mentioned errors. 
But when we are upon ſo delicate a point as the parallax of the 
ſtars; when we Are inveſtigating angles that- may, perhaps, not 
amorttht to a fiugle ſecond, we muſt endeavour to keep clear of 
every poſlibility of being involved in uncertainties; even the 
hundredth part 'of a ſecond becomes A qautirity | to be taken 
into confideration. xe | 
I ſhall now deliver the method I have ONLY and thee that 
It is free from every error to which the former is liable, and is 3 
ſtill capable of every improvement the teleſcope and mecha- 
niſi of micrometers can furniſh. ——© 
Let OE (fig. 1.) be two oppoſite points of the annual orbit, 

taken in the fame plane with two ſtars 4, B, of unequal magni- 
tudes, Let the angle 2053ö be obferved when the earth is at 
O: and let the angle 2 Es be alſo obſerved when the earth is 
at E. From the difference of 'thefe angles, if any ſhould be 
found, we may caloulate the parallax of the ſtars, according to 
A theoty that will be delivered hereafter. Theſe two ſtars, for 


reaſons that will fooh appear, ought to be as near each other as 
| poffible, 


— 
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15 2 and als Aer as mu uch mags as we can find 
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ee 1 Pente . was de kh who. ade this me- 
tod but in the manner he "mentions it in his third dialogue 
4 of he Mann Eofmicum, it 11 be xpoled | to all the difficul- 
ties, we have enumerated, and wor with to avoid; for he does 
not obſerve, that the two ſtars Ne be ſo near each other as 
thereby t to preclude the influence of every cauſe of error. 

©. his method has alſo been mentioned by other authors ; and 
we fluid "that Dr. LONG obſerved the double ſtar which is the 
firſt 'of [Abs in -PTOLEMY'S catalogue; that i in the head of 
"Caſtor 3+ the middle one in the ſword of Orion; and that in the 
* breaſt of Virgo, with teleſcopes of fourteen and ſeventeen feet, 
and 2 Was perſuaded they would be found always to appear 
«this fame.” But when the theory of parallax will be ex- 
"plies, ic will be ſeen that every one of theſe ſtars are totally 
iiuptopet for the purpoſe ; for the ſtars of 5 Arietis are near 10% 
diſtant from each other, and moreover equal i in magnit ude. In 
=: s Geidinerum the ſtars, though near enough, do not ſuffi- 
1 differ in magnitude to ſhew any parallax. The ſtars i in 
the Nebula of Orion, on account of their extreme ſmallneſs or 
diſtance, are ſtill more improper than any; ; and thoſe of y | Vir- 


>» 


9 ric are '<qual in -e ; 
eck“ a juſtly ners, ig ſuch obſervations: a to 
| be made with the beſt teleſcopes, and upon this occaſion mentions 

the e power of his own, which enlarged the diſk of the ſun a 
thouſand times, from which we find it magnified about tharty- 
two times ; but we can hardly think his nor even Dr. LonG's, 
whoſe power might probably be ſixty or ſeventy, ſufficient for 
the purpoſe. What would GALILEO ſay, if he were told that 


Our 


ot — Gahs h 


| hive already made upon ſeveral double ſtars, eſpecially « Bodtis, 
that we can now with much greater certainty affirm the anal” 


cceding five ſetonds ; ſuppoſe them to be obſerved at an altitude 
of 20*; and let them be ſo ſituated with reſpect 


Pe * * ach wh. 1 


LE 
ike lulſtröments chat Gilirge the di bf 
che Kin above Yorty' tiohfarid times! D What Fould even SSC 
ſay: k he Were to view the Flt ſtar of Aries, which appeared 0 


him zs ſplit in two ws, through © 2 tHeſcope 1 that will thew 1 7 Co. 


" * 3 


r6nz borealis ard 5 Draconis 10 be double ſtars? 

But to proceed, 1 ſhall now prove. that this' method ik ſlars 
properly ſituated (Tuch as T have found) are taken, 18 br from 
all the errors occafioned by refradtion, nutation, preceſſion of 
the equinoxes, changes of the obliquity of the ecliptic, and - 


aberratibn of light; and that the annual Parallax, if it even 


ſhould not exceed the tenth part of a ſecond, may ſtill becoine 


| viſible; and'be aſcertained at leaſt to a much greater degree of 
approximation than it ever has been done. 


. 


It will alſo appear, from tlie great number of obſe;vitions 1 


parallax to be exceedingly ſmall indeed; and that there is a 
great probability of ſucteeding till farther in this faboriovs 
but delightful ref arch, ſo as to be able at laſt to ay not only 3 


| how much the anal paraltax f is not. but how much! it 5 8 


ag 
- Let there be two dvr at 2 diſtance from each other, tick we 


to each other, 
that one of them may be 20?, and the other 200 and | of kigh':" | 
thin the whole effect of mean reffaction at that altitude, by Dr. 


ask EL NE's excellent tables, will be 2 35 78 for 20", and 


25354888 for 2 20? 2 25 The difference f is 0¼% 0111. N in 
the firſt place, we have nothing to do with the refraction itſelf, 
ſmce the real altitude of the ſtars is not in queſtion. In the 
next place, we alſo have no concern with tlie difference of refrae?: 
Vo. LXXII. N E 


S. 2434543414 


wre ad. ene why wen] diſtaneo be 


affe en the Arcs of the: difference.;, that. is, by an. 
alteration in the quantity of refraction occafioned. by the ch ange. 
of heat and cold, ot wei ight of the atmoſj pbece,. and pointed 
out te us by the riſe and fall of the barometer, and thermome- 
ter. Lat us hen ſce what this difference of the. difference may. 
amount tow Suppoſe a change of 22 of FAHRENHEIT" J ther- 
mometer, that i is, from the > freezing: point to. the nod 
of a ſurnmer” 8 night, and a difference of an inch in the height 
| of the barometer ; ; theſe two cauſes both conſpiring, which 


part of a ſecond in five, at an altitude of 20.3, but. this being 


282 quantity altogether inſenſible. e 
Since it 


may not be always convenient to view thoſe dars at. 
the altitude of 205%, it remains to ee what effect different alti- 


Tuſles may have: let us then make the moſt unfayourable ſup- 


tion, having before been ſeen vertical. In this caſe, as the 
whole difference of refraction i in a difference of, 5“ of altitude 
ing more than ,0111, provided they are obſerved not lower 


tion 4s only 0009; the ſum 012, when both conſpire, not: 
exceeding much the hundredth part of a ſecond, may ſtill be 
rejected as inſenbble. | Let us alſo examine how. near the hori- 
zon it. may be ſafe to obſerve ſuch ſtars. At 10?;. for inſtance, 
the refraction is 5 14% 6; the difference for 5“ is, o388; the 
joint effect of the changes in the barometer and thermometer i 18 

20034; the ſum of the whales together amounts to ,0422, which 


- 
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, that theſe obſervations cap only 


does not often happen, may occaſion an alteration of coogoth 


leſs than the thouſandth part of a ſecond may: . be n 


poſition, , that they may -one time be ſeen i in a horizontal poſi- 


than 20" 4 and the whole difference of the difference of refrac- 


of 
* 

* 
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e Sand: choranh en Grande this may ths 7 


— a rlolope. proper Gr: this, bees ae a 
berild wen ile 17d F 3 a 3 in oOCern | 
2 pofitiod ab: — — Aod 
unfurmountable. obſtacle to taking the parallax of firs by: the 
of zenith diſtanees: for though refraction is much ve- 
duced. in the zenith, «this change is there no leſs ſenſible than in 
other parts af the heavens ; but as this will always: affect our 
_ two ſtars 2 — e 18 n freed from this — 
raſſment. Nn F ti 1 br ie 11! 
The aberration. os hinge no — ih; ph 
cCconſideration upon our two ſtars, as a mere: infpettion of: the 
tables will ſhew. In a whole degree, its mung — 
amount but to four - tenths of a ſecond, . zantequent 
5// to no more than 5, or alandth- 
Aten +436. in men ain ui 36591 0327 anti bu nin 17 
eee of the Seater on Are: af. * tym ſtans: that 
"tl up à double; ſtat; being thus cleared of every impedi- 
ment, 1 of being cantinually improved byiexery da- 
gree of per factiom theoteliſchpe may acquire: we c ue 
ſtars thüt may beitieweda lufficiantly high to be char ofithe 
vapours that :fivim near the horizon, and conſequently cpploy = 
the greateſt powers our inſtruments are .capabit df. 10 
experience I can alſo affirnt, that the ſtars ill ahean ann 
Higher degree of magnifying than uther: celeſtial objectal . TO 
much has liitherto been ſtalckn for. granted in opties oemenmune- 
tural philoſopiher 8 ready enqugh : to allow: the necłſſity of | 
making experiments, ad tracing out the ſteps of nature ; h 
this 1 hould not be moi purſued in the art of ſeeing 
3 43 51507 N 2 . does 
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irate wdhgned z but ile data are carefully tor be te. ennfiihed, 
=Y When riew-miprovernents may widely altercth reſult of former 
experiments. Thus, we are told, that we gain nothing by 
magnifying to much. I grant it; but ſhall never believe I 


magnify tod much till by experience I find, chat Bean ſee better 
With a lower Poier. Nor is even that ſufficient: a lower 


power may ſhew more of the object; it may mew it brighter, 
nay even diſtincter, and there fore upon the whole better; and 


5 vet the greater power may, in a particular caſe, be preferabl * 


. : 
* bs, 


for ũf ts object is-ſo:ſmall/as not to be at all viſible with the 
lower power, and I can, by magnifying more, obtain a view of 
— neither ſo bright nor diſtinct as E could wiſh, is it 

n enr, that here this power is preferable to the former? 
2 naturaliſt does not think himſelf obliged to account for 
znomena he may obſerve j; the aſtronomer and opti- 
— claim the ſame Privilegec When we inereaſe the 
ous! we leſſen the light in the inverſe ratio of the ſquare 
of the power; Anh teleſcopes will; in-generah,: diſcover more 
ION ah, tre the more light they colleft; vet with à power 
ef u FHeannct ſee the ſmall} ſtar near the: har. following 
_ -:Aquilze, when, by the fame teleſcope, it appears very plainly 
ith: the powen of 460: nom inb the latter cafe, the: power 
being more than double; tlie light is leſs than the fourth 
part of the formen. in ſacks particular caſes I generally ſuſpect 
mytomnleyeij and have recourfe to thoſe of my friends. I had 
tlie plaaſupcroß ſhewing/ this ſtar to Dri Wwarsex junior, who 
ſooni diſoovered the ſmall ſtar, which accompanies the other, 
with ithe potwer of 460; but ſaw: nothing of it with 227, 

choughbithe place where to look for it had been: pointed out to 
* the higher power. {ior experiment has been tog: often 
repeated 


ini to . vue 7 
of nens the fame nature: Hor Aransei 
twe that acconp ear ndar BA 
| near 4 Herculis, and: the: ſmall: tae: neay 1 dne us ae 
with my power of 227, and vilivle; weh the ſame e pertute 
when the power is 460 Alſo -the ſmall ſtats Bear} FR AM- 
3E AD's zgth of Aquila, the ſmalleſt of two near) Cord, 
the ſmall ſtar; near the ſtar ſouth. of. Aquilæ; te fall ſtar 
near the ſecond o Perſei, the ſmall ſtar near the tar Which 
accompanies FLAMSTEAD'S' ioth ſuly pede. et feap la- dextra 
Tauri, the ſmall ſtar, near g Pelphini, and the fall ſtar near 
the pole ſtar, are alb much brighter and e and therefore 
much ſooner ſeen with 460 than with 22... 
SGBteat power may alſo, in. particular eee; TY 
vourable, even wich am exceſs. of aberration. When tuo ſtars x 
are ſo cloſe: together as to make the ſcale for meaſuring the 
diſtance of their oenters too ſmall, if, by magnifying.much, : 
we can enlarge that diſtance, we may gain a chaſiderable ad- 
vantage, provided the centers or apparent bodies of tho ſtars 
remain diſtinct enough for the purpoſe of theſe meaſures. The 
appearance of a Eyræ in my Newtonian reflector with a power 
of 460 is repreſented in fig. 2.; with 2010. in fig. 3, wth 
368 in ſig- 4.3 and with 6450 in fig. 5. Now in all theſe 
figures we ſee, that the centers are ſtäll· diſtinct enough to mea- 
ſure their. diſtances with ſufficient truth; or if any little error 
ſhould be introduced by the magnitude of the central point, it 
will be more than ſufficiently balanced by the largeneſs of the 
ſcale. In this manner, with a power of 3168, Ihaveiobtained- 
a ſcale of no leſs than ten inches fix tenths for the diftance of ; 
the centers- of. the two ſtars. of * S een 


nn Thel! — ghar pointed-out. — 
method of making a new micrometer, upon a conſtrucic 


1 enough to put in practice, and by. which L haye 
5 already begun to determine the diſtance, of the centers of forme 
wh the moſt; ahbe double ſtars to A very: great . of 


8 17 * 
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5132 „„The r be uſed 3 various double * are 
-ifferent;iaccosding; to their relative magnitudes: e Bootis, for 
- ſtoves, arilh not bear the fame power as * Geminotum, nor 
would. it be difficult to aſſigu a reaſon for it; but as I here ſhall 
- inertly-confine; myſelf to facts, it will be ſufficient in general 
510 mention, that two ſtars, Which are equal, or nearly ſo, 
„will bear A. very high 2aWer ; with E Geminorum 1 have gone 
A8 far 98. 3168; but with the former only to 2010. The diffi- 
eulty of ufig high powers is exceedingly: great; for the field 
of view takes an leſs than the diameter of the hair or wire in 
the finder, and the effect of the carth's diurnal motion is ſo 
"offs that it requires — deal of Practice to find the 
t, and manage the inſtrument. It appears to me very 
»probable,,; that the diurnal motion of the earth will be the 
ꝑgreateſ ohſtacle to qur progreſs in magnifying, except wwe can 
-antroduce a nee to ho: our nen in a con- 
W 263 10-85 41 841; echt 
Notwithſtanding e ms two: claſs 
| wil; gwe:a more correct image than one, I:have: always (from 
experience) perſiſted in refuſingtlietaſſiſtance of a ſecond glaſs, 
which is ſureao introduce errors gremter than thaſe we would cor- 
ratł. Let us reſign the double eye- glaſs to thoſe who view objects 


* For a deſcription of this micrometer ſee a ſubſequent paper. 
: ET © | 
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view... Tok a 9 e Bf pn ander 
1 have tried the ſingle and double eye-glaſs of, 
powers, and: always; found that the Single. cyerglals. hed myeh 
the ſuperigrity, in, Ppint of nent a 95 finest The 
double eye-glats.L cquld. not. ſee, the Beine N. which l 
very plainly, ſa Wich the Gngle one, , I would, Deere 
cog tl hls ener s Je ed 2p ee: 
and where payer ige 28 5 5 . ſple 07 of. 
our vie. 411% 1G EE 199% 2 (01 AMC GL. 9 od 
The application of- the different, powers. of A, 129 | in 
general is of ſome conſec ence ; and in anſwer to thoſe, wha- 
may think L ave ſtramed or over-charged mige, L muſt obſerver. 
that a . glance at the ſupſequent 5 Dragonis, 1 Corona, 
Wn near t H atis, with: a poyer of 400, ſbewed then 5 
to me as 5 double ſtars; When, in two. former reviews of the 
heavens. I had twice ſet them down. in my journal ; AS: fingle. | 
ſtars, where I uſed only. the; power of 222 and, 227 and un, 
ity ſhould never haye und. tem double, N. ky not 


all probabi 
looked with a higher power. 7 
We are to rememher, that ir is much py oy to ſee. an object L 
WY when it is pointed out t ta. us. than when it falls in our way un 
expecdedly, eſpecially: if of ſuch a nature as to, require ſons, 
15 all 1 to. 15 1 more . es wor 
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Ss we would Gig e packs and meaſure be Gat rent . — * 


ſmall quantities, fueh as 4 tenth of à ſecond,” it appears, that” 
when we uſe 2 power of 460, this renth. of a ſecond" will be 
no more in appearance than 46 /, and even with a: power of 
1% will be but. 2 , which is a quantity 1 not. much: more 


than: 
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A 65% ery arch "aaa vitae 
froth gef Gebier,” Tet 8 a Grele from? 4 Tate, triangle; "or" 
pn . o- dn pn 1 81 Jan rad 1 Sog | 
e e "obſeived/>that ob objes g grow idee Oben the) 
priticipal optic” peicit a at the: eye becomes Ns 11. cha the 46th of! 
Fbch Pa Fr of n meh in didineter. In "the experiineits' that 


eter. 


reer Falk upon. this ſubject it! appears tö me, that the" 
indiſtinetne 10 Which is aſcribe ed to the fmallnefs of the optical 
_ pthe if may be owing to very different cauſes: at leaſt it will 
be eaſy to bring contrary experiments of extremely ſmall Pen- 
ellb, n i ot at all affected by this inconvenietice'; for inſtance, it 
is well Known, that microſcopes, conſiſting of” 4 * e lens or 
globule,” art den rk ble for diſtin@ncfs. We alfo kno n *, that 
they have been made 10 {mall as to magnify | abo\ e 10,0 
- tines nes T. From this we may infet that their apertures, and 
 ebjilequently' the diameters of the optic pencil at the eye could” 
notexeced the 2 ;Footh part of an nch. I ann therefore ih- 
her to believe, that we müſt look for Aiftinnieſs n * the per- 
fition of the objett-ſpecutth or” objeRt- glafs of” a teleſcope ; 5 
and if we can make the firſt image in the focus of a ſpeculum 
almoſt as perfeek as the chf oben, what ſhould hinder our 
maguifyin{ gb but the want of ght! Now, if the object has Fight 
ſufficient, 4 as the ſtars moſt andoubtedly þ have, T fee n reaſon” 


why we ſhould limit the- powers Jof our inſtruments by any 
theory. bs if not belt te to Have recourſe to experiments to find | 


„ FO a ſet of ls vin My year: N found, that I, — at. 


cover or perceive a bright abject, ſuch as white, paper, againſt the Ryelisbt, when: 
it ſubtended an angle of 35” '3 but could only difkipgyiſh it to be a mecle, | and no 
gther figure, when it appeared under an angle 1 c 
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been ſucceſsful... . N „ brink: wah 

"As foo.as 1 mas Half e att Es ee of 
_ parallax t the .method of double ſtars would have man advan- 
tages above. any other, it became neceſſary to look out + x pro- 
per ſtars. This introduced a | New. ſeries of obſervations.” a 1 re- 
ſolved to examine er ſtar i in n the heavens with! the brot 
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tions upon thoſe that would beſt anſwer my ebd. 8 Tſe 
has already proved 0 extenſive, and fill promiſes ſo rich a 


* Fer 


harveſt to thoſe who : are inclined to be diligent 1 in the purſuit, 
that 1 cannot. help, inviting . every lover of aſtronomy to join 

with me in obſervations that muſt inevitably lead to new diſco- 
veries. 4 took ſome pains to find out what double ſtars had 


ri 


been recorded by aſtronomers ; : but my ſituation permitted me 


not to conſult extenſive libraries, nor indeed was it very material: 
for as 1 intended to view the heavens myſelf, Nature," that ; 
great volume, appeared to me to contain the beſt ca 


catalog gue 
upon this occaſion. However, 1 remembered that tlie aut i in 
the head of Caſtor, that i in the breaſt of the Virgin, and the 
firſt ſtar i in Aries, had been mentioned by CASSINT" as double 
ſtars. I alſo found the Nebula i in Orion was marked i in HVGEN's 3 
Syſtema Saturnium as containing ſeven. ſtars, three of which 
(now known to be four) are very near together. With this 
ſmall ſtock I begun, and in the courſe of a few years obſerva- 

tions have collected the ſtars contained in my catalogue, I find, 
with great pleaſure, that a very excellent obſerver, whom 1 
have the honour to call my friend , has alſo, though un- 
+ = Tranſ. for the year 1781, part IL. 3 ſtars diſcovered i in 1779, at 


Frampton-houſe, Glamorganſhire, by NAT. PIGOTT, Eſq, F. R. S. &c. 
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En s we, Met with three of tho Rurs tat wil be Folie | 
min my catalogue: and upon this occafion 1 ald beg leave to 
a Gbterde that the Aſtrohotticr Royal, When f Was at Green wich 
laſt May, with His uſual politeneſs, thewed me, among other 
objetts, PI Herculis as 4 abs far, which Be Had diſcovered 
ſome years ago. The rev. Mr. Hokbesgv alfo, hen 1 Had the 
pleaſure of ſeeing him at Oxtora,* in a cofiberfatiön vo the fub- 
je&t of the ſtars of the firſt magnitude that have à proper mo- 
tion, mentioned 2 Bootis às a double far. It is a little hard 
upon young aſtronomers to be obliged to diſcover voty-boaih 
what has already been diſcovered ; "_ the pleaſüre that 
attended the view When I firſt ſaw thefe ſtars has made forne 
amends for hot knowing they had beeh ſeen before me. 
If I ſhould mention in my lüſt of obſervations a fe chat | 
may be foünd difficult to be verified by other teleſcopes, 1 muſt 
beg the i ndulgence of the obſervers. 1 hope it will fficiently 
appear, that I have guarded againſt optical deluſions; and every 
aſtronomer, 1 make no doubt, will find, by thoſe obſervations 
that fall within the compaſs of his inſtruments, and attention 
to circumſtances neceffary to the right management of them, 
that I have had all along truth and reality in view, as the fole 
| object of my endeavours; and therefore he will be inclined to 
"4 give ſome credit to what he does not immediately perceive, 
when he finds himſelf ſucceſsful where he takes tlie proper 
precautions ſo neceffary i in delicate obſervations, even with the 
beſt inftruments. 
I have been in ſome doubt 7 in abi” manner to cominünteate 
theſe obſervations. My firſt view was to have methodized them 
\ properly; ; but I find them fo extenſive that there is but fittle 
probability that one perſon ſhould be able to bring them to a 
concluſion, for which reaſon I have tow reſolved to give them 
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— as: chay are, bet every perſon who is inglined tc to, en· 
gage in this purſuit may become a fellow-labourer. F 
In ſettling the diſtances of double ſtars 1 have occaſionally 

uſed two different ways: | Thoſe that are extremely near each 
ather may bo eſtimated hy the eye, in meaſures of their own 
apparent diameters. For this purpoſe their diſtance ſhauld not 
much exceed two diameters of the largeſt, as the eye cannat ſa 
well make a. guad eſtimation when the interval between them is 
greater. This method has often the preference to that of the 
micrometer : for inſtance, when the diameter of a ſmall ſtar, 
perhaps nat equal ta half a ſecond, is double the vacancy be- 
tween the twa ſtars. Here a micrometer ought to meaſure 
tenths of fecqnds at leaſt, otherwiſe we could not, with any 
degree af confidence, rely on its meaſures ; nay, even then, if 
the ſtars are ſituated in the. ſame parallel of declination and 
near the- equator, their quick mation acroſs the micrometer 
makes it n difficult to meaſure them, and in that caſe 
an eftimation-by the eye is preferable to any other meaſure; 
but this requires ma a little practice, precaution, and time, 
and yet with proper care it will be faund that this method- 15 
capable of great exactneſs. Let two. ſmall circles be drawn 
either equal or unequal, at a diftance nat exceeding twice the 
diameter of the largeſt; let theſe be ſhewn to ſeveral! perſans 
in the fame light and point af view. Then, if every one of 


them will ſeparately and. carefully write down his eſtimation of 
the interval between them, in the proportion of either of their 


diameters, it will be found upon a compariſon that there will 
ſeldom be fo much as a quarter of a diameter difference be- 
tween all the eſtimations. If this agreement takes place with 
fo many different eyes, much more may we expect it in the 
0 2 eſtimations 
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2 n 
I have divided che double ab inte ben — clafles. 
In the firſt I have placed all thoſe which require indeed a very 
fuperior teleſcope, the utmoſt clearneſs of air, and every dther 
favourable circumſtance to be ſeen at all, or well enough to 
judge of them. They ſeemed to me on that account to deſerve 
a ſeparate place, that an obſerver might not condemn his in- 
| ern or * if he * not be * in. diſtin- 
is 2 are n of tha ad moſt 2 200 1 hs 
hate objects of viſion I ever beheld, I ſhall be happy to hear 
that my obſervations have been verified by other perſons, which 
J make no doubt the curious in aſtronomy will ſoon undertake. 
I should obſerve, that ſince it will require no common ſtretch 
of power and diſtinctneſs to ſee theſe double ſtars, it will there- 
fore not be amiſs to go gradually through a few preparatory 
| Reps of viſion, fuch as the following: when ) Coronz borealis 
(one of the moſt minute double ſtars) is propoſed to be viewed, 
let the teleſcope be ſome time before directed to. Geminorum, 
or if net in view to either of the following ſtars, 7 Aquarii, 
Draconis, e Herculis, « Piſcium, or the curious double- 
double ſtar « Lyræ. Theſe ſhould be kept in view for a conſi- 
derable time, that the eye may acquire the habit of ſeeing ſuch 
objects well and diſtinctiy. The obſerver may. next proceed to 
2 Urſæ majoris, and the beautiful treble ſtar in Monoceros's 
right fore foot; after theſe to ⸗ Bootis, which is a fine minia- 
ture of « Geminorum, to the ſtar preceding « Orionis, and to 
n Qrionis. By this time both the eye and the teleſcope will be 
5 prepared for a {till finer picture, which is 4,Coronz. borealis, It 
will be iu vain to attempt this latter if all the former, at leaſt 
2 1 


— _ 


\ Parallax of the- Fixed Stars. - on: 


* 7 Bootis, — be diſtinctly pereeived to be fairly ſeparated 
becauſe it is almoſt as fine a miniature of . Bootis as that i is of 
+ Geminorum. If the obſerver has been ſucceſsful | in all theſe, 
he may then, at the ſame time, try 5 Draconis, though I. 
queſtion: whether any power leſs than 4 or 590 will ſhew it to 
be double; but the former I have all ſeen very well with 22 Te 
Jo try the ſtars of unequal magnitudes. i it will be expedient to 
take them in ſome ſuch. order as the following: .« Herculis, 
„ Avrige, d. Geminorum, & Cygni, « Perſei, and 5 Draconis; 
from theſe the obſerver may proceed to a moſt beautiful object, 5 
Bootis, which I have cloſely attended theſe two years as very: 
proper for the inveſtigation of the parallax of the fixed ſtars. 
It appears, from what has been . ſaid, . that theſe double ſtars. 
are a moſt excellent way of trying a teleſcope ; and as the fore-- 
going remarks. have ſuggeſted the method of ſeeing how far the 
power and diſtinctneſs of our inſtruments will reach, I ſhall: 
add the way. of. finding, how much light we have. - The ob- 
ſerver may. begin with the pole-ſtar and a Lyræ; ; then go to the 
ſtar ſouth of « Aquilz, the treble ſtar near & Aquila, and laſt 
of all to the ſtar following o Aquilæ. Now, if his teleſcope 
has not a great deal of good diſtinct light, he will not be able 
to ſee ſome of the ſmall ſtars that accompany them. 
bn the ſecond claſs of double ſtars J have put all thoſe. that 
are proper for eſtimations by the eye or very delicate meaſures 
of the micrometer. To compare the diſtances with the appa- 
rent diameters the power of the teleſcope ſhould not be much 
leſs than 200, as they will otherwiſe be too cloſe; for the pur 
poſe. The inſtrument ought, moreover, to be as much as 
poſſible free from rays that ſurround a ſtar in common tele - 
ſcopes, and ſhould give the apparent diameters of a double ſtar 


Perfectly round and well-defined, with a deep black diviſion 
between 


Ts =, 


= - —_ _—— \ a - _— = =— = - 
- * — — 2 _— — _ = a —_— — = — - —— _ - - __ —_— 1 — 
— — 4,0; — = = 1 = = = => ay dd * „ - _ 
- " 2. 1 2 > - K K — —— gs 4 ” Sa — r — — 8 A = — _ __— N K . —— — — — -= — — -- — 
— * —_— * -— 5 4 — — 8 ” y w — ” 5 wo.” * 1 . | 
: ; J — a : —— — 8 SIS h - : Seas SS l — — a — | 
= — K —— — — _ — — — a a er — — — — — — — —— — ——— K — - - —— — — a . x - - = — — 
r W474 oo _ : — r 2 PRI 0 a e 4 - . i 4 q l * a — _ 8 a n N — | — — | 
ö — — 2 hk O * 4 4 _ * a n 4 - b 
P 1 e N ? 6 * * 8 * , = " 2 P * " ——_— EY * * * — n * * * , —_— N 22. VO Ky 3 10 PIR Y > as PRE We N * 1 N _ N _ — 4 * 6 
p . 3 bo . 4 =» 5 3 - 52 0 _ > $ , R bh > * — > * * — Y 4 I mn vr 2 N * 1 * * 1 . * = v * n 
y . * > : * * 

g a 0 ” - 8 A 

N * - * , * — * * + 

* N I S - o = 

E 4 . : : : > p p A 7 

1 . | * 
» . 8 n 

5 —- 5 C 
J : 
Z A 1 - — * 4 
. a * * « 
* : — * j _ Y 
. : 1 
X * 
, " ; N 
— * 4 . — ba mA 


* LEY — 1 » = pa 
9 Ad — — ls — * — 


5 
: 
8 
: 
7 
o 
4 
Hl 
' 
. 
' 
N 
: 
| 
Y 


4 


when T magnified 6450 times &; therefore if we would wiſh 
to compare any ſuch obſervations together, with a view to ſee 
| whether a change in the diſtance has taken place, it ſhould be 
done with the very ſame teleſcope and power, even with the 


102 155. wildbewr) ado": 


between them, as Tn fig. 6. which — 2 441 c 
have often ſeen it with a power of 460. It will be neceſſary 
here to take notice, chat the eſtirnations made with one tele- 
ſcope cannot be applied to thoſe made with another : nor can 
the eſtimations made with different powers, though with the 
ſame teleſcope, be applied to each other. Whatever may be the 


cauſe of the apparent diameters of the ſtars, they are certainly 
not of equal magnitude with the fame powers in different tele- 
ſcopes, nor of proporti 
the fame teleſcope. In my inftruments 1 have ever found leſs 
diameter 1 in proportion the higher I was able to go in power, 


jonal magnitude with different powers in 


and never have 1 found ſo ſmall a proportional diameter as 


very fame eye-glaſs or glaſſes; for others, though of equal 


power and goodneſs, would moſt — _ „ a 4 


portional diameters of the ſtars. 

In the third claſs I have placed all thoſe double e ſtars that 
are more than five but lefs than 1 5 aſunder; and for that rea- 
ſon, if they ſhould be uſed for obſervations « on the parallax of 


the fixed ſtars, they ought not to be looked upon as quite free | 
from the effects of refraction, &c. 


In the ſame manner that 
the ſtars in the firſt and ſecond claſſes will ſerve to try the 
goodneſs of the moſt capital inſtruments, theſe will afford ob- 
jects for teleſcopes of inferior power, ſuch as magnify from 40 


to 100 times. The obſerver may take them in this or the like 


order : C Urſz majoris, y . y Arietis, 7 Bootis, y Vir- 


« See the meaſures of the diameter of « Iy ræ. Catalogue of double ſtars, 


4 claſs. 
ginis, 
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Anis, „ Cope; „ Oygnl. And if he van ſee all theſe, he 
may paſs ver into tlie ſecond claſs, and direct his inſtrument 
to ſome of thoſd that were pointed out as objects for the very 
beſt tele ſcopes, where, I ä he will ſoon find the want of 
* power. 
The fourth, fifth, and faith. claſſes contain double Fes that 
are from 15 to 30“, from 30“ to 1“, and from 1“ to 2' or more 
aſunder. Though theſe will hardly be of any ſervice for the 
purpoſe of parallax, 1 thought i it not amiſs to give an account 
6F ſuch as I have obſerved ; they may, perhaps, anſwer ano- 
ther very important end, which alſo requires a great deal of 
accuracy, though not quite ſo much as the inveſtigation of the 
parallax of the fixed ftars. I will juſt mention it, though fo- 
reign to my preſent purpoſe. Several ſtars of the firſt magni- 
tide have already been obſerved, and others ſuſpected, to have 
a proper motion of their own : hence we may ſurmiſe, that 
or Can; with all its planets and comets, may alſo have a 5 
motion towards ſore particular part of the heavens, on account 
of a greater quantity of matter collected in a number of ſtars 
and their ſurrounding planets there ſituated, which may per- 
2 occaſion a gravitation of our whole ſolar ſyſtem towards 
If this ſurmiſe Thould have any foundation, it will ſhew 
: df in a ſeries of ſome years; as from that motion will ariſe 
another kind of hitherto unknown parallax *, the inveſtigation 
of which may account for ſome part of the motions already 
obſerved in ſome of the prineipal ſtars; and for the purpoſe of 
determining the direction and quantity of ſuch a motion, accu- 
rate obſervations of the diſtance of ſtars that are near enough 
to be meaſured with a micrometer, and a very high power of 


* See the note in the rev. Mr, MIT ELL's paper on the Parallax of the Fired 
Stars, Phil. Tranſ. vol. LVII. p. 252. | 
| teleſcopes, 


„„ 33 
telefegpes may be of eorfidirnble uſe; as they will undoubtedly 

give us the relative places of thoſe ſtars to a much greater de- 
Free of ecuiicy than they can be had by tranſit inſtruments or 
Te&ors, and thereby much ſooner enable us to diſcover. any 
ap parent change i in their ſituation occaſioned by this new kind 
-of ſyſternatiral parallax, if I may be allowed to uſe that expreſ- 
fron, for fignifying the n ane wy "ne motion hag the 
Whole ſolar: ſyſtem. 
Pthall now endeavour to deliver a r of that ent pa- 
mr of double ſtars, with the method of computing from 
thence wliat is generally called the parallax of the fixed ſtars, 
or 2 4 ſingle ſtars of the firſt magnitude, ſuch as are-neareſt to 
It may be obſerved, that the principles upon which Thave 
Wende the Following theory are of ſuch a nature, that theß 
*Eininot"be ſtrictly demonſtrated, in conſequence of which they 
are only Propoſed as poſtulata, which have ſo great a probabi- 
'ity in their” favour, that they will hardly be objected to by 
thoſe w tho are i in the leaſt Kantine with the Wan of 
chances. K eee eee 1 ch . 
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k. Let the fan be ſuppoſed, one with another, to he about 


the "Killer" the ſun *. 
2. Let the diferance of: thaie een e be owing 
to is diffrent Dr o that a ſtar * the ſecond, third, 
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* dee Mr. MICHELL s Inquiry into the probate LE and Magnitude of 
the Fixed Stars, Phil. Tranf. vol. LVII. p. 234. 236. 237. 240. and Dr. HAL 
'LEY on che Number, Order, and Light, of the Fixed dan, Phil, Trani. 
wa XXXI. | 5 
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or ; forth magnirad i as. row, | hree or four 2 far off as | 
ene of the frft* . eds; a fs = 

In fig 7. let OR ee be + Aer n e W. 
nual orbit; and let a, ö, e, be three ſtars ſituated in the eclip- 
tic; in ſuch a manner that they may be ſeen all in one line Oabc; - 
when the earth is at O. Let the line Oabe be perpendicular 
to OE, and draw PE parallel to cO. Then, if Og, ab, sc, 
are equal to each other, a will be a ſtar of the firſt magnitude, 
b of the ſecond, and c of the third. Let us now ſuppoſe the 
angle E, or parallax of the whole orbit of the earth, to be 
1“) of 'a degree: then we have PE OAE A=“. : and, becauſe 

very ſmall angles, having the ſame ſubtenſe OE, may be taken 
to be in the inverſe r 
haue OE 1 OR „ e How e the ah is 
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uſed; and by it ĩs rather meant the order into which the ftars ought to be diſtin 
guiſhed than that into which they are commonly divided; for as the order of the 
magnitudes is here to denote the different relative diſtances, we ate to examine 
carefully the degree of light each ſtar is accurately found to have: and conſidering 
then that light diminiſhes in the inverſe ratio of the ſquares of the diſtances,” we 
_ ought to claſs the ſtars accordingly. An An allowance ought alſo perhaps to be made 
for ſome loſs that may happen to the light of very remote ſtars in its paſſage 
through .immenſe tracts of ſpace, moſt probably not quite deſtitute of ſome very 
ſubtle medium. This conjecture is ſuggeſted to us by the colour of the vety 
ſmall teleſcopic ſtars, for I bave generally found them red, or inclining to red 
which ſeems to indicate, that the more feeble: and refrangible rays of the other 
colours are either ſtopped by the way, or; at * „ theſe. e by 
accidental defletions. | 

F This proves what I hive ber niches; on i of. 7 e for 
that ſtar, (admitting it to be a ſtar of between the ſecand and third magnitude, 
which ought to be aſcertained by experiments, as mentioned in the note above) 
by the poſtulata, will have its place aſſigned ſomewhere between 5 and c, 
and therefore its parallax will be between & and 4 of the parallax of a ſtar of the 
firſt magnitude. And if Dr. zzavLEY thought that he ſhould have perceived 4 

Vor. LXXII. P parallax 


0 of che linss Os, Ob, Oc, &c. we ſhall 
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1006 | _ Aae MA 
5 ed te E. ve ſhal have REI = BbQ =4/ f,*; amd: PRIwBRS 
= aEb = F”; that is, the ſtars a, 5, will appeatits ber - diſo 
tant. We alſo have PE Be@= , dB PRehdEc 
1e, that ib, the ſtars u, e, Willcappeat ta be He diſtant, hun 
cis Earth iat H. Now, ſmee we have PSN, andcEP 
thereſp /bBP cEP =dEa=4" KA; that is the 
ara 55 on appear to be on 2''-remaftd-from' each other, 
_ whemehereafthiiiscat E. «5 od Thee © 15070 ans (EUp9 216 
_ <((Febmeawbatchas been ſaid, r ay gat har: thb following ge. 
neral exprefiian;; bo denote) tht-parillan that will become viſſble 
in the] change. df -diftatice hetiveen the two ſtars;; by thes re. 
mopal of the eth from one extreme of ind orbit tothe other. 
Ler P exptoſs the etal parallai of n ech ſtar of the firſt mag - 
mitude, Mtbem tude of. the largeſt of tb two ſtarb m the 
magnitude of the ſmalleſt *, and þ the partial parallax to be 
obſerved by eee —— ol ardeuble ſtar; chen 8 
* nM 


Ae dune Þ * 2x4 by 51112 


* Sl 4 . P J and ,b in ler aden will give 
15 61 
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_— exan tmple or ok two ah Zan plain. this 1 ciently. 


— ruf the firſt» magnitude ſhook have a ſtmalf far 
dk the eval rnagnitudes Hear'it; then will the Partial paralfax 


e 6% of. 4 3 voqgsd Let. Tu 
parallaxin x Dvavonis, if at moſt ib had amounted to 2/!; it Follows, that the angle 
QsE may. nearly amount to 4 or — for N — we can conclude to the ea : 
from thoſe obſervations. 1 (4 05 24:17 1 700 2% Je” n Heu 
* M.and:m are here taken to . Ge relative — ce ſtars, in 
meaſures whereof the diſtance of the neareſt ſtar is taken as - unity, thoſe who 
think the poſtulata on which theſe eſtimations are built cannot be grantell, may 
fill uſe the flowing formule, if iriſtead of the agtitullks M, m, "tlicy*pur their 
own” eſtimations! of thè relative diſtances of the ſtars, according' to any other 
method whatever they may thinkit moſt eligible to adopt; for the apparent magni- 
tude af ſtars is here only propoſed as the moſt e means we have of 15 
a conjectures EPs relative * 2 ©1544 2+ 2 237007 Bf 
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It; will be neceſſary to examine ſerie different 4 5 
Suppoſe the qturs, being ſtill in the ecliptic, to appear in one 


line uben the earth: 1 is in any other part of its orbit between 
O and E; then will the parallax ſtill be expreſſed by | the ſame 


algchraic, form, and one of! the maxima will Nil lig at O, the 
bother at E; but the whale effect will be divided 1 into two parts, 
which will be; in proportion to each othe 
radius + fine gf the ſtars diſtance from the neareſt conjunction 


or oppoſition. 


When the ſtars are any bern out of the ecliptic* fituated 1 
a8 ta appear in one line Oabe K rectangles to OE, the müxi- 


much of pataikik v nn Nitt be Expreſie 7 157 Py but , there . 


9 0 


will ariſe another, additional parallax 3 in 8 conjudtion, and vp; 
* before of 
10 


after the ſun, as the fine (8) of the ltude of the 14 ſeen at 


poſition, which Will. be to that Which is found 9 


O is to radius R); - and the effect of this parallax will be dis 
vided into two parts; half of it lying on one ſide of thedagge 
ſtat, the other half on the other ſide of it. This latter para- 


105 * will be compounded wNith the. former, fo that 


* 2 the 


Fan 85 two ſych 


fourth chagnirudey the partial parallax wiltcbe: ZE 2 21 10 aud 


her as radius - fine» to 
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the diſtas oaks har id the conjunction and oppolition n 
en be repreſented. by the diagonal gf | B. Na llelogrim, whereof 
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the wo W are the Ys 3 A ed 05. for 
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25 wide « deſcribe t two. 
axes "wall be to each. ather in of 3 * M bon 05 3 and 
Aa, B. Ce, Da, will be catemporary ſituations. New, if 
Qbecrawn. Parallel to AC, 7 and the. parallelogram „DQ gom- 
pleated, we. hall have = 1 CA 4ca= 4$Cc= 10. or ſemi- 
2 5 before. or after the fur, and BS may be refolved 
led dof Moy tos but agg} 

We alſo 


5 w ance By Db 


ef 1 10 this ex- 


Mm 


= pp” ATE 17 a8 above. When the” 
of tl 8 ech ptic, 1 wilt become equal tc to 
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6 we have fuppoſed. the Sw; to _ is in n one-line. 
hem now be at ſome diſtance, ſuppoſe 4+ from 
ſaves: otic oo and let them firſt be both in t the ecligtic., This. 


caſe is reſolvable into the firſt; for imagine the ftar a, fig., 19+. 
to ſtand at x, and in that ſituation the ſtars x, 35 5 wi 


one line, and their parallax expreſſed by e b. But the > 


angle aEx may be taken to be equal to 40; , 25 ds the f fare= 


going form gives us the angles xE6, Ee, we are to add Ex, 
or 8. to E, ee We fhiall have Eb. 2 eral, let the dit 
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1 the ſtars de d, and let the oblervedldiſtunce ge E be D; 
then will De 4 and therefore the whole ed of the 


ee 
annual orbit ivill be expreſſed by — — 5 17 os 
| Suppoſe the two — i endy: i atitude, « 


EATON one 


being in the ecliptic, . the other, for inſtance, - 3/*%ortl} Abe 
ſeen at O. f This caſe May alſo be: reſolved by the former; for 


imagine che ſtars l, c, fig. 7. to he elevated at rectangles above 
the; plane of the, figure, ſo that 06, or 400, may Aike ari 


angle of 5” at O: then; inſtead of the lines Oabc, Ea, EI, | 
Ec, EP, i imaging them all to be planes at rectangles to the 
figure; and it will appear, that the parallax” of the ſtars in 
longitude muſtebe the fame as if the fall ſtar had been with- 
on of the 


x out latitude. And ſinee the ſtars 6, . dy the moti 
earth front O to E, will not change their latitude, we ſhall have 


the following conſtruction for finding the diſtance of the! ſtars 
ab, ac, at E, and from thence. the parallax P. Let the tri- 
angle abP; fig. 10. repreſent the ſituation of the ſtars; 4b is the 
ſubtenſe of 5, that being the angle under which, they are 
ſuppoſed to be ſeen at O. The. quantity 56 by the former | 


theorem i is found r, which * the partial parallax that 


would have been Ps by.the earth : moving from 9 to E, had 
both ſtars been i in the ecliptic ; but on account of the difference. 
in Latitude it it'y wall now be repreſented by 49, the hypothenuſe . 
of the t lar ngle 405 therefore, f in general, putting 4 t. and 


Hence D being. taken by- . 


£3 


| 4 
M 
af =D, ebene L —— - =P, 


obſervation and 4, M. and m, given, We. ; obtain the . 
parallax, 8 


—_— we may re eſelve this caſe by the following method. 
Let 


Tg 


N 18 
41 29 F? - 5 V 
14 


If the fituation of the ara f in longityde 38 Wes as 


— p 4 
8 2 7 4 


7, „dlm 


ie 4 dungs 85 r — er . I 
0 ab = r 
n E. That che change 48 which; is eee 

the 00 boten vi be realy exprofied by Ig P., may be 
proved as before, by fuppoſing the tar a to have been placed | 
at c. Now let the atigle of pofttzon bus be taken by a mitro- 
meter a, or by any other method chat may be thought ſuffi 
ciently exact; then, by ſowißg ehe triangle abæ, we hall Wer 


chb longitudinal 28döiatitedinal differences 5. and Ja of the 
two! Rats" Par * bet * an ir 15 wilt he” + +48=ax 


whence | J=\ P 


a E the ſtars ſhouldtbe in \ theecliptic, ** ene n 

dame longitude or latitude, the: Laſt . will fall bre te | 
— the — whoſe | E 

b will be in r | tion; * will be a 

vided, and lie on different ſides of the large ſtar; but as we 

know the whole. pardllax ta be erceedingly ſmall, it will not be 


neecęſlary to inpeſtigate every particular caſe af this kind; for, 
by reaſon of the diviſion of the parallax, which renders obſer- 
Vations taken at 2 | any "other t time, Except where 1 it 1s greateſt, 
very unkobrable, the forms d would be of little uſe. ; 2 

Jos finiſh this theory, 1 Mall only add 4 general obſervation 


dit the titne ahd. place where the waking 'of 1 will 
happen. £136 CO. aol A1= — 77 —— a 6. 


„The ation! oß a line — b the two hrs hath the parallel of 
declination of the largeſt of them, may be had by the micrometer I invented ifof 


this purpoſe in the-yeae-2779, of which 2;g6Ecriplipn} has(bgen given in a fqymer 
paper; whence, by ſpherical trigonometry, yy" ef ur e Pgfition g 45 f 
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" Poraltedaf dn, Fe: — ne 
When two . ſtars are both i in the ecliptic, or, not ; 
being in the ecliptic, have equal latitudes, north or ſouth, and 


the large eſt ſtar has moſt lo ngitude, the th " 
eur Ala wit” be "wi 11 Ray D 
Ty IS, „ 


the Th 
than the ſtars, * or n ob! 17600 
nimum when the longitude of the ſun is go”. Js than that of 
the ſtar, or when obſeryed in the eye Ning 
When the ſmall ſtar Ras moſt 2 the maximum and 
minimum, as well as the time of obſervation, will be the 
reverſe of thefotmets Ls Y. 20 79vCcoart 1 1 
When the ſtars differ i. in latitudes, this makes no alt fene in 
the place“ Gf WE matitttüm or rbünim drm e I 1 F 
obſervation ; gt is dh K, it 18 thr ale l 1 ee Th la 
Mr has the Yah Gf the 1 rac Ag of ths 810 N. 
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. bames of the ſtars and number 1 in FLAMSTEAD's | 


their tuation as will e found {i 


' 


* comparative fize of the 


n it - + Aus blue. Wor 
will this appear extraordinary when we recolle& that there arc 
blues and greens which are very often, particularly by candle- 
light, miſtaken for each other. The ſituation will alſo affect 
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thi colpiir a, little, en a white — ikke 
the altitude/is-not ſufficient to clear it af the vagours. ' 1 by | 
difficult tp find a criteria of. the coloars af e eee 
might in general obſerye;that Aldelirag. appears red, Lyra 
white, and ſo on; but when 1 call the ſtars garnet, red, pale 
red, pale roſe- colour, white inclining to red, white, white 
inclining to blue, blueiſnh white; blue, greeniſh, green, duſky, . 
I wiſh rather to. refer to the double ſtars Eg to W e 
what is meant by. thoſe terms. io 

IV. The diftar ces of the FE US 9 & LEM Siren 
ways. Thoſe that arę eſtimated by che diameter gary ha dly be 
liable to an error of ſd, much as one quarter of ̃ ſq ond; but 
here muſt be remembered what I have; before. rerathed:on- the 
comparative appearancgof thediameters of fears inglifferent i in- 
ſtruments. Thoſe that ae meaſured by the microtpetyrꝭ 1 ear, 
may be liable to an error of almoſt a a whole ſecond ; Auch if. not 
meaſured with the vtmoſt care, aalen 9 15 Thie is, however; 
to be underſtood only of ſingle meafures ; for: the'dafftance- of 
many of them that have been meaſured very often in dhe ours 
of two years obſervations can hardly differ ſo much as haf 
ſecond ihm truth, when a proper mean of all the meaſures is 
taken. As I always make the wires of my thjcrometar; 
| tangents. to the apparent diameter of the ſtarz, 31 cha mes 
ſures muſt be; underſiaod 10 include: boch their dia — 
chat we are to deduct the two ſemi: diameters of the ar if, we 
would hayethe. diſtance: of their centers. What have Aide 


2 % — * 


cerns only the Wire micrometers, for my aft new. tgicrameter _ 


is of a ſuch a conſtruction, that. it immediately gives the. « diſtance 
of the centers anq ts meaſures (as far as in a few months have 
been ahle to fing out) may be relied on to about chôrtenth of a 

lecond, when a mean of three obſervations i 18 taken. When I have 
-- "Wer LAKE. K added 
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eftiniated\may-be-taken tu be true to about one-eighth part of 


the whole diſtance; but only efimated,' or about, &c. is in 


ſome reſpect quite undetermined; for it is hardly to be con- 
- edived{how little we are able to judge of diſtances when, by 


conſtantly changing the powers of the inſtrument, we are as it 
wete left without any guide at all. I ſhould'not forget to add, 
that the meaſure of ſtars, whereof one is extremely ſmall, 
muſt claim a greater indulgence than the reſt on account of 
the difficulty of ſeeing the wires when the 1 of view cannot 

be ſufficiently enlightened, 


V. The angle of poſition of the ftars L have heh given 2 


ah to the parallel of declination, to be reduced to that with 
the ecliptic as occaſion may require. The meaſures always ſup- 
| poſe the large ſtar to be the ſtandard, and the fituation of the 
ſmall one is deſcribed accordingly. Thus in figure 12. AB re- 


preſents the apparent diurnal motion of a ſtar in the direction 
of the parellel of declination AB; and the ſmall ſtar is ſaid to be 
ſouth preceding at mn, north preceding at op, ſouth following 


at gr, and north following at r. The meaſure of theſe 


angles, I believe, may be relied upon to 25 or at moſt 3e, ex- 


eept when mentioned i inaccurate, where an error amounting to 


3 may poſſibly take place. In mere eſtimations of the angle, 


without any wires at all, an error may amount to at leaſt 10%, 


when the ſtars are near each other. 


VI. The dates when I firſt perceived the hnevia to be * 


treble, &c. are marked in the margin of each ſtar. 


To ſhorten the work as much as poſſible, I have put L. for 
the large ſtar ; S. for the ſmall ſtar; w. for white; r. for red; 


d. hs wy; ; n. for north ; 3 ſ. for ſouth ; and have likewiſe 
| | occa- 


g Kh o . - a Pp” I wy * þ * c * Ns lth 2 * 7 * . 
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+ cecaioally uſed other abbreviations that, will be = ext er 


It may be ren, Fay this catalogus is wy in a very dne 
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fect ſtate, many of the ſtars not having even the principal 
elements of diſtance and poſition determined with any degree 


of accuracy; but havin 8 already mentioned the reaſon why I 
give it imperfect as it is, I can only add that my endeavours 
will not be wanting ſoon to remove thoſe defects. However, 
fince this can only be a work of ſome time, we may hope, in 


the mean while, that many lovers of the ſcience will turn 


their * upon the ſame ſubject. 


CATALOGUE OF DOUBLE STARS. 
FIRST CLASS. 


1. : Bootis. FLAMST. 36. Ad dextrum femur in perizomate. 
Sept. 9. Double. Very unequal. L. reddiſh; S. blue, or 


1779. rather a faint lilac. A very beautiful object. The 5 


Vacancy , or black diviſion between them, with 227 


is 4 diameter of S.; with 460, 11 diameter of L.; 


with 932, near 2 diameters of L.; with 11 59, ſtill 


farther; with 2010 (extremely diſtin) 21 diameters 


of L. Theſe — are a mean of two years ob- 
ſervation. Poſition 31 34 n. preceding. 
2. E Urſe majoris. FL. 53. In dextro poſteriore pede. 


May 2, Double. A little unequal. Both w. and very 
780. bright. The interval with 222 is 2 diameter of L.; 
with 227, 1 diameter of L.; with od. near 14 dia- 


meter of L. Poſition 5 35 47 . following. 
Q 2 3. Coronæ 


* 
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| 116 | I. asc II eue. 
a borealis, *. 17. CC tiiy 'viee.77 2 
Aug. ) Treble. The two ow Solty ad; 4 i 
n chird very faint with powers lower than 4606. The 
two neareſt both w.; the third d. Interval of the 

two neareſt with 227, full 14 diameter of L.; with 
460, 2 diameters of L. Poſition 77 32“ n. pre- 
= ES coding. Diſtance of the third from L. 24” by exact 

ee.ſtimation. Poſition 25 n. —_— by itinn. 

e 4 * enmſtllations Draconis, PL.'16. 

2 2 3. Double. It is the ſtar to which a Une FRO fs 

* 5 through u points, at nearly the ſame diſtance from 
A as ; from . Conſiderably unequal: L. w.; S. w. 

inclining to r. With 222, 1 diameter of L.; with 
; a: 2978, 14 diameter of L. Pofition 24 o 1. following, : 
| There is a third ſtar, at ſome diſtance, precedin g 
5. Co „eben FL. 8. In dextro cubito. 
Aug. 31, Double. It is the ſtar at the vertex of a teleſcopic 
. iſoſceles triangle turned to the ſouth. Very unequal. 
. L. w. a little inclining to r.; S. d. With 222, near 
1 diameter of L.; with 460, 11 diameter of L. 5 
- Poſition 60* 28“ n. preceding. 
1 | Qui infra oculum Lyncis, FL. 12. 

Od. z, A curious treble ſtar. Two neareſt pretty unequal. 
1780, L. w.; S. w. inclining to roſe colour. With 227, 
about 4 diameter; with 460, full 2 diameter of 8. 

Poſition 88* 37 f. preceding. The firft and third 
confiderably unequal ; ſecond and third pretty un- 
BE _ The third pale r. Diſtance from the firſt W 
= 9g 27”; too difficult to be extremely exact. Poſition I 
5 Ah 2 to the firft 32 3 3'1 n. preceding. 
5 | 7. S Draconis, 


0 n =, * 9 9 n ee xz U 
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auf Date "ag ; * 
7. b Dracanis, FL. - Wc; | "TY in web, in 
olli, bore. * 
o. 3. A minute double Foo mee tnidqual, the 
"08 ſmall ſtar being a fine lucid point. L. w.; S. in- 
clining to r. With 227, 2 diameter of L.; with 
460, full 11 diameter of L; with 932 (extremely 
fine) full 2 diameters of L. Poſition 35 8' n. fol- 
lowing, A third ſtar at ſome diſtance; uw t. 
Poſition 63* 22“ n. following. Wo 
8. : Dune FL, 63. In quadrilatero inflexionis prime. 
'Oa.3, A very minute double ſtar. Exceſſively unequal ; | 
1780. the ſmall ſtar can only be ſeen when the air is per- 
| feflly clear, L. w.; 8. d. With 227, leſs than : 
diameter of L.; with 278, not a diameter of L. 
Poſition 6 3? 14 n. Fab A pretty large third 
ſſar at about 3 or 4. Poſition of ths third ſtar vn "= 
88* 26/ n. following. 
6 In cauda Lyncis media, FL, 31. 
Nov. 24. Double. Very unequal. 2 W. ; 8. FIR to 
180. r. With 227, extremely cloſe; with 460, at leaſt 
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43 diameter of 8. A very fine object. Poſition 25 51/ 
ſ. preceding. A proper motion is 9 in one of 


the ſtars. 
10. In finiſtro anteriore pede Monocerotis bh $25 _ 
| Feb.zg. A curious treble ſtar ; may appear double at ft 
1781. ſight; but with ſome attention we ſee that one of- 
them again is double. The firſt, or fingle ſtar, is the 
largeſt; the other two are both ſmaller, and almoſt 
equal, but the preceding of them is rather larger 
than the following. They are all w. The two 
neareſt with 227, 1 diameter of the preceding, or 
nearly. 
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nd Mr. nens“ Catalogue 

nmneatly 14 of the following; with 460, 11 diameter of 

the preceding. Poſition of the two neareſt 11* 32/ f. 

following. For an account of the fingle ſtar, ſee 

the fecond claſs. As perfect as I have ſeen this treble 

ſtar with 460, it is one of the moſt beautiful flights 
in the heavens; but requires a very fine evenin g. 

11. In conſtellatione Cancri, FL, 11. 

Mar. 1 I Double. Conſiderably unequal. Both pale r. 
781. With 227, 1 full diameter of L.; with 460, about 
Ik diameter of L. Poſition 8 5* 100 n. 1 

12. 4 Serpentis, FL. 59. In Cauda. 
July 1 Double. Very unequal. L. reddiſh w.; 8. due 

1581. blue. With 227, 1 full diameter of L.; with 278, 

134 diameter of L. Poſition 44 33 n. — 

13. In conſtellatione Aquilz, near FL. 37. 

Jaiy 25, A curious treble ſtar. It is the laſt "I of a tele- 

1781. ſcopic trifolium n. following E. ſimilar to that in the 

hand of Aquarius... The two neareſt very unequal; 

the third ſtar exceſſively ſmall, and not viſible with 

227. The two neareſt with 460, no more than 1 | 
diameter of L.; the fartheſt about 7 or * 

14. In conſtellatione Aquilæ, FL. 24. 

July 300 Double. In HARRISs's maps it is the ſtar in the 

1781. elbow of Antinous. Exceſſively unequal; the ſmall 

ſtar is but juſt viſible with 227 ; but with 460 it is 
pretty ſtrong. L. pale r.; S. d. With 227, 1 full 
diameter of L.; with 460, 14 diameter of L. Poſi- 
tion 92% of ſ. following. 
15. 7 Bootis, FE. 44. 

Aus. 1). Double. In HARRIS“'s maps it is marked i, but has 

2781. no letter in FL, Atlas. Conſiderably unequal. Both 
| * 


FER... : \ l \ fe 12 1 « = | l 


JJCSCCſCCC c 


ii Double Ws; B 119 


w. With 227 they ſeemalmoſt to touch, a at moſt 
4 diameter of S. aſunder ; with 460,. 4 or z diameter 
0 8. This 1 is a fine object to trx a teleſcope, and a 
miniature of « Geminorum. Poſition, 09" 54 n. 
following. | 
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16. 7 G borealis, FL. 2. 
Sept. 9. Double. A little acl They are-whitid: ! ſtars, 


1781. They ſeem in contact with 227, and though I can 
ſee them with this power, I ſhould certainly not 
have diſcovered them with it; with 460, leſs than 
i: diameter ; with 9 32, fairly ſeparated, and the in- 
terval a little larger than with 460. I faw. them alſo 
with 201 o, but they are ſo cloſe that this power is 
too much for them, at leaſt when the altitude of 
the ſtars is not very conſiderable; with 46⁰ they are 
as fine a miniature of i Bootis as that is of &% Gemi- 
norum. Poſition 59* 19/ n. following... 


17. In conſtellatione Bootis, near FL. 51 
Sept. 10. Double. It is a ſtar near þ not marked; in FLAM- 


1781. $TEAD's Catalogue. Conſiderably unequal. Both 
duſky w. inclined to r. The interval with 460 is 
2 diameter of S. The poſition of the ſmall ſtar is 
turned towards y a little following the line which 
joins L to Bootis. See pz Bootis in the fixth claſs. 
18. In conſtellatione Coronæ borealis. 
Sept. io. Double. It is the ſmalleſt of two 18 * 
1781. between 0 and 9, not contained in FL. Cat, Equal. 
Both d. With 460, about 12 diameters. Poſition 
21 of n. . following. EF Ig 
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19. b Dnconis, near FL 19. be - > 


; 4 18. 11 


Sept. 10. One of the moſt minute oF all Be" double ſtars 1 


| 1781. | "have hitherto found. | It is the ſmall teleſcopic ſtar | 


- Near the preceding þ Draconis. Confiderably unequal, 


| Both duſky w. inclining to r. With 460, they ſeem 
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in contact; I have however had a very good view of 
"iy An ſmall dark divi iſion between them. Poſition (by 


exact eſtimation) 25 or 30 f. preceding. They are 


vourable. The obſerver as well as the inſtrument 
muſt have been long enough out in the open air to 
ft acquire the ſame temperature. In very cold weather, 


an hour at leaſt will be required; but in 2 moderate 


temperature, half an hour will be — 
20. t dextro humero Orionis, FL. 52. 
Double. A little unequal. Both w. a lade 3 in- 
lining to pale r. With 225, z diameter ; with 

468560, 1 diameter. Poſition 6g" 47 'L preceding. 
21. 6 ae. near FL, 12. and 1 1 

oa. 8. Double. It is the moſt north of A ſmall teleſcopic 
| 6  trapezium of unequal ſtars, Extremely unequal. 
With 460, z Kameter of L. Poſition 0 eſtima- 
Sion) 550r 60® in. preceding. 


22. 2 Oi FL. 33. Duarum procedentium 1 1 gun 0 ante · 


cedens. 
O 22. Double. Confiderably onequal. L. w.; 8. W.; 
1787. inclining to blue. With 227, they ſeem almoſt in 
| contact; with 460, 3 diameter. of S. Poſition 
60? 55“ n. following. A very pleaſing object and 
eaſily een. 


4 | 23. In 


too minute for any micrometer I have. It is in vain 
to look for them if every circumſtance is not fa- 
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23. In poſteriribus femoribus Canis minoris. 5 
Nov.2z, A moſt minute double ſtar. It is the ſmall tele- 
my 1 Procyon. A little unequal. Both 
Wich 278, of a diameter of S.; with 460, 

n of:-ajdiageter'of 8. They ate eleſer than » 
in - Coroner, ' becauſe their diameters, by ich they are 
2 :i ſmialler. Poſibatu¹9ονοναν.iſ. following. 
eib 1 neee very: minute double ftar well Procyon 
1 ſhould be near Its apridiahi/ altitude? There is a ſmall 
JIH ee a prebsding the double ſtar . Diſtance 
7 17 88% 395 from pore SPAIELD : 

«+. Om eit ib bes 51254194) d b)0 dil 
pes & moſt cee i e 0 ht 

1781. 5 appear a only! x deubls ſtar, b bur” wird proper atten» 

I £4 ces; the pre- 
oęding of chern will be cuund- to cehftft of two * 
which are conſiderably unequal. The largeſt of 
theſe i 18 larger than the fingle tar; and che teaft of 

the-two is leſs than the fingle/Aiarl The firſt and 
ſecond (in the order of magnitude) pretty unequal. 
The © ſecond and third pretty unequal. The two 

neareſt; both-pale r. or r. With 258, but juſt ca 5 
3 1 with 460, 1 diameter of $: Poſition 86* 32“ 

_  - ot, following. For meuſutes relating to the third 
9 2229 0 were a e in e claſs of double 
| ſtars, -- A012 E 
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* Aug ag N beautiful double ar... Very unequal: L. r.; 
| e 8. blue inclining to green; the colours with every 
power the ſame. The interval with 222, 14 diame- 
iaguid the of L.; with 22), above diameters of L.; wich 
+ "256 e Tee mch of I. Diſtance 4.966. Al 
N Io | 4 wean of 9 A fingle meaſure 
17 0 laſ x, from center to center, 
45 3 34% . following; 
„ Ee, PL. 75. dum! in 1— tertis. 
. A „ Double. Pretry unequal. Both w. With 227, 
3 It N. — of L.; with 460, 2 diameters of 8. 


2,969. Poſition 30 217 n. preceding, 
a mean of two years obfervations. 
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460, much above 2 diarneters of Ju: Rabtion, 97 14 
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g. et 6. ran FE nds He , bels, 
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E clatierbrs of L Pofirion'89* 32. MW. Precedg- 
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23. In conſtellagenò Serpentarll; 1 - War Fil 110 orion be 1 
"Kh 4/ . "Double: Ir i the ſindlieff and piredding 
_— the finder. "Pretty unequal.” Ee def 8. quilky r. 
us] ih 422," . — A Lr wih 478, 
about 11 diameter of L.; with- 3 A. 
„meter r 1. e. er 1 mi 18 
r 97s , WHIT 0 11gs. 
24- In conſtellatione Aqua, quent Q 5 
„ ' . SUP l . r 
Adg 3 Double. * anne, maße 1 ned i. Un- 
#580, equal. With 227, 2 * w 460, about 
e diameters 25 8 11,0 OG? 2 3 21 
25-4 . FE. 52 
Sept. , Double. — uimpial Tun vel 
WY r.: S. d. and extremely faint; with zy, 24 dia- 
meters of L.; with 466; 'db6ut 4 diakdeters af L. 
or more. Pofition 281 n. — 127 
26. In conſtellatione Orionis; near . 4. l age Aus. 
oa. 23, Double. It is dd mech th of ahree tele ſcopie 
: TOS Nars 1 in + line at the end of 4 cluſter dar c. Ex- 
© | trexively unequal. L. waz 8, d. With 2983 * 
dlameter of L. "Poſition 26%; n/following. . 
27. — L. 55. In inguinefiniſh dent Ir. 
Mar. 13, Double. Extremely une qual: L. WI inclining to 
31. r.; S. r. With 227, about 21 full diameter of Ei; 
een 460, 4 or dis eters. Position $52: 540 {, 
preceding r 2137 41 * I ss 8b 
28. In conſtellatione Aquilze, near FL qt ð 
July 23, Double. Itis a ſtar: following PY /Bbeff vely un- 
unn. equal. The ſmall ſtar is not iſible with. 2274 nor 
with 278. It is viſible * 460 f but not without 
attention. 
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4 23 K. following: A pretty other, ſowewhat re- 
ſembling = Herculis, but finalker and not fo bright. 
35. In conſtelatione Frianguli, near FL: G6. 
Od. 8. 2 ' Double, It ts the ſtar following . Yau. Boch 
2781. duſky * w. Wirh 460, about 23 meets. | 
36. In conftellatione Eridani, rr. 42. 5 
OR. 22. Double. Confiderably unequal. * ceadith W. 
1781. 8. blue. Diſtance 4 "WF: Poſition 75 23. n. pre- 
, ,, Rana myo” 55 5 
57. In capite'Monocerotis, © 
Od. 22. Double. It is one of a eue of fx teleſbopic 5 
781. ſtars, arranged in pairs. _— 
38. In eonſtellatione —_— a pe 
Dee. dh. Double. Ft is the moſt north and target of three 5 
1781.1 M A line, f. following FL. I F. MR. — 
L. W.; 8. inclining to r. Diſtance * Poſi- 
tot 84 y | pike: | FED: Uh 


a | 


1111 e460 6y Soudts vt ns 
1. +6 Orionis, . 4¹ Tim eden in lang enſis 


1 
Na- < Puple. th is 1 Gai} dete Trapediumt 
Ws The moſt 


. in the Nebula. Conſiderably mnequal· | 
 ſoutherm tarof the followätzg fide of the Trapeziuny/ 
ie the lafgeſt; the ſtar in the Opp corner is tha 


{alleſt 3 the remaining two are ticarly equal. L. 
pale r.; the ſtar preceding L. * to garnet; fol- 


lowing 1 L. inclined to garnet; o - oppo ite . d. Wich 


Ei 


48, the ſtars are all full, bunt, and wal defined: | 
8 1 The 


i 
$M 
14 


= n en x2” 13 in the. Glowing 6 dae 

ah 1 5 "i208; 3 in the northern fide, . 8. 1 
2. 7 Urte majoris,. BL. 59. Trium in cauda media. 
Auges Dou uble.... Confiderably, unequal. L. w; 8. W] 
1779, inclming t o pale roſe colour. Diſtance 14 / „5 by 


7 
21481 14 


two years obſervation, not a mean but that which L 


f 


- ſuppoſe neareſt. the truth. Poſition 36 46' f. fol- 
flowing. 
alt FL. 24. Hh — | 
"© 17, Double. Very unequal. L. fine w.; 1 fine gar- 
TITS; fc | both beautiful colours. Diſtanee 11 11 In mean 

Hi meaſure. Pofition 275 56/1 n. following. v9 
4. lae extremitate pedis Caſſiopeæ, PL. 55. Ptolemæ i. 
Aug:. Double. Extr me] unequal. L w. 3. 8. blueiſh r. 
2279, \ Diſtance, 7” 55 8 meaſure. Poſition x0? of * 
5 following . Ta . 
8. 45 7 Andiomedes, FE. 37. ' Supra bs G 1 
Aug. 25, Double. Very unequal. L. reddiſh w.; S. fine- 
1779. ha. t. ſKy-blue, inclining 1 to green. Diſtance « 9 52 54 
a mean of two years obſervation. Pbſition 195 * 

„ Co e A moſt beautiful object. e 

6. 8 2 Ce FL. 8. In cingulo ad dextrum 14tus. aps 
Xiig.3r.%. Pouble. Very unequal, E.. blueiffi-w. ; S. gar- 


dT! 


1779. net. Diſtance 13% 12 5. Poſition 15 290. preceding. 


* 


2. * B Scorpii, FL, 8. Trium | in fronte, lucidarum, borea. 


double. Very unequal. E. whitiſh r: 8. r. 
bance 14”, 375. Pofition 64" $1 n. following, 


i * a teure colleAion this will be found. as a treble ſtar of the ert claſs; the 
large aeg a I oy e preceding cafily ſeen with 460 and 932 2. 


. D ” 9 we 


3 


9. 14 7 Aa FL. 5 


nee, IH, "I, * 


1 
+ 9 3 ES ? * 


u Is wi; S. ve: hy +l 
| ab r. The - Poſition 6"28" fl following. 
Quex in cornu duarympractdetis. = 
Bias 8 rm or if any. diffetence the following 
is the largeſt. Diſtance 10% 172, a mean of two 
2 obſervation. L. w. inclininga Ittle tor. ;. 8. 
Poſition: 865 5 n. preceding. 

* y Delphini, FL. 12. Borea ſequentis lateris, quuadrilatori. 
prac Double. Neatly equal, the folk wing 'K little 
1779. larger. Both w. Diſtaner 15,822; being a chean df 
5 the meaſures taken in Sept. Oct. Nou. and Dec. 1779. 

As ſuſpect a motidn' in one of theſe ſtars, I thought 

it beſt not to join other obſervations. in that meaſure: 

Pofition 4* 9 n. preceding 


Sept. 27, 
1779. 


11. * _— EL. 17. Trium in ſiniſtro manu een 
= Septi27, * Double. Very unequal. L. w.; S. d. Diflance 


1779- 12503, a mean of the obſcirvationd in 1779» G, 81. 
Poſition about 30 £ preceding. i + 2: 
12. Orionis FL. 44. Trium contiguarum in enſe hid; 
Od. 7 Treble. It i is the following or largeſt of the two 
1779 es. One is L.; the other two are extremely ſmall; 
IL. W.; the other two both duſky r. Diſtance of 
bie neareſt 12% 5. Diſtance of the fartheſt 48 gr”. 
Poſition of the neareſt .43* 51 following? Poſition 


of the fartheſt 11 19“ f. following. 
13. and 14. Orionis, FI. ** Trim ebam in a ene 
auſtrina. | | + For 


Oct. 7, Double-treble. It is the ——_ or. ſmalleſt of 
. $779. the two 's. The preceding fet (forming à triangle) 

conſiſts of three equal ſtars. All duſæy r. Diſtance 
8 2 of 


1 


qninilac! —— 0p fr: 
ſſtarszof differtmt ſizes: Thie Aae ar is 1 the _ 
that wo the ſhuth is al pretty. large; and che third 


gt r mall. . w.; d. W.; S. — Diſtance 
22 0 Wige Fry Cit ane en 


. e ee 
Oct. 1c, Double. — e. ; S. blueiſh. 
ci Diſtance wa mean meafure. . 40? 13'L; 
17» 11 following. Sf} 01 Ro V7 "edi 
16.0 *.#n conftellatone deipbin; PL. . 
Nov.1g, Double. 11 Is the tar ſouth preceding . A little 
ede 1 1 Diſtaer 12½%75lPoſſtion 9e 42 
7: du extremitate caude — n. 441 
Nov. 20, * ut 
n. — 1 130 "ag" 7 nu. Poſi- 
ſition 767 167 . — 
18. 4 7 Vini. L. 29. De quatuor in 12 fines, ſequens. 
I. ki Double. Equal. Boch w. Diſtance 7%½39 mean 
N meaſure. 7 10 44 {. nn mw 
Arp 1 Double. .1Ounilonbly. a 1. * . 8. 
1780. pale r. Diſtance 8/046 mean / meaſure. Poſition 
38 16“ . preceding. Devel 40k a6 the firſt claſs. 
In m. Bootis. 
* 25; Double. Drawya line throngh * 22 8 ** ſmall 
1780. ſtar under the right foot, and erecting a perpendicular 
© '',, wards: the left foot of equal length, the end of it 
(g ann out thus - double ſtar. Pretty unequal. 
4 Both 


CY 


d 
Ee 


F eg 47 1 


* 55 


e in de duder. Vety whdqtal: L. b. f S. inelining 


3 e. e 5 Seach 
1780. inclining FAY * 2 9 597 mean meafure. 
Poſition 5* 39 n; Following. A third 1 fall ſtat fot 
< lows at Woche diRance.. . * 
2. Quæ infra oculum Lynets, b. 11. 5 
Double. With 222, Abort 3 Mani er * 
Om 3 equal. L. W: ; $M pale. Diſtance 
23% not èxttmely acturate: Pofffion 33 3% 
n. 8 See the fixth ſtar in this firſt claſs. 


3. In confictidrions Calloptty br. 33. 


Avg'8, Double. It is ole f tw teleſcopic firs, and is 
1780. marked b in 'nArkis'y Maps. Extrethely unequal. 
L pale r.; S. d. Diſtzthbs/abovt 12 vr more. . 
$4.4 Sagithe; #6. 297 eee eee 
Aug. 3, Freble. The two n ekttemety Wt” 1. 
ue pale r.; S. d. Thrrd ſar pale 00 Diſtanee 6f the 
revo freateſt 1 Wy Diſtance of Pe: — 
2 47 we 49”. yt 2 ar” 
235. In conſtellatione Serpehtarii, uf. mn pas 
Aug.24, Dowbk:” It 18 che woöft ſouth 


2 © 


aud — tue 


to blue“ Diſtziite Th” 2 2, a Krtle maccurate. 
Poftion 87 14 n. prebeding. 2 2 
26. by * conſtelatione Cerberi 1. HEVELM E. . Heteolis 
| 58. wi | ua 1 I O. uE 
Sept. 8, — th is the —— cke Yea beweſt to Her- 


op cules” 5 face and hand · —_— Preceding. Fol- 
lowing, 


N 
* 
* » W 1 C | 
4 * * * * 


33- In contllarigns Aquilæ, near FL. 7 


e 


9 0 "ws | | | | 
27 In * Navis, meer. RE. . Sy n . te 
es „ Deuble., It is auſtar dernden „ Canis majoris and 


E. Navis. eee ne, . 
28. Ing onftellations N axis, Rear v., 9. 


1 
(Ot): * 
3101 In co 9 | 


Feb. 15, Double. It is one of two teleſcopi ſtars under 
1781. Monoceros. Dae eee, bo 281 130 8 


enen n, Mouocerotis, FL 8,15} /; a: «hb 3 


ad uble. 122 Ino oer. 
Gude atione Leon, FL. 54+ Duarum ons dor · 
2 — r bit dh $92 nit 50. 
Feb. 21, Double. Condderiiß we qual. * brilliant 1 w. 4 
Tx 1781. 8. aſh- colour, or-greyiſh, w. Diſtance 7” 6” mean 


— S & * 


"ot ONT meaſure. -; Poſition 9*.14 * following: + oft 
31. In enten Herculis. 1 * 


May 20, 4 Double. Over 122. dan, Both. very ſmall. 
x Pur Diſtance about ;1.0” 7 owt 2071 den 3. 7 
33. 1 In conſtellatione Aquilz v . 
8 --; Double... It is the - ſouth of 1 two. near end 
1781. Exceſſively unequal. 8. way viſible with 22 * 
pretty ſtrong with 460. Diſtance about T's 1 
. and 8.01 6 | 
July 3e, Double. It is a ſtar dls he the two. fmall ſtars 
4787. north of k and. * Unequal. L. w.; S. bluciſh w. 
Diſtance 11“ 350% 1 inaccurate, but not much. 
34. In conſtellatione Aquarii, FL 94. 
Aug.20, Double. Between þ and @ towards 9. Very un- 
1791. equal.” Diſtance 137 45. L. pale. r.; S. d. 
35. In conſtellatione Serpentarii, BL; 54. =, 


Aug, Double. It is the preceding 1 two ſtars in the 
3 head, 


. 


Wi gilt 0 1 ? 
bead. Exceſſively: wizqual.+ Laie. 8. l. 
} - Diſtance about 4. Hei td * 7 9 , 
36. I conſtellatione Perſb. bes im dt 
Sept. 14 4 Double. A&A little ſouth of *. > Comliderably un- 
1781. equal * W.; S8. w. 1 Diſtance 
tt" 233% rather full-meafures” 1 eff Hh ae on 
37. and 35. I conſtellatione Perſei, near FE. 33 * 
Sept. 24, Double- double. South preceding the gelte. The 
1781. equal ſet with 227, about 4 or 5 diarneters. The 
unequal ſet about 5 or 6 diameters. Near this. laſt 
ſet is alſo a third ſtar forming an obtuſe __ with: 
the ſtars of this ſet... Da about: 10% bob 1+444 
. o Perſei, FL. 40. F 
Sept. 24, Double. It is thi frond? or meth nn 0. Ex- 
1781. tremely unequal. L. w.; 8. d. With 227, S. is 
hardly viſible; with 460, it appears at firſt ſight. 
| Diſtance 14” 5 97%, inaccurate on account of the ob- 
5 ſcurity of S. „ Rb p 
| 4 In conſtellatione Herculis, near FL. 35. 
coca. io Double. Of three ſtars, forming an ent mths, 
1781. whereof P.. 87. (a ſtar ſouth of 4) is at the angular 
point; that towards: Ramus Cereb. Extremely un- 
equal. L. w. : 8. 4 Diſtance 10% 20%. Poſition 
19 37 l. following, 1 TR ey 
41. *; Z 7 Herculis, A 


OR. 1op, Double. Equal. Render ſtar w. A Little 3 in- 
1781. olined-to r. Fallewing W. Diſtance “ 430, . 
Poſition $8? 23“ n. following. {1 5» 
42. In conſtellatione 'Trianguli + * 009; | 
Oct 10, Double. It is a ſtar north folowing d. — * 
1781. reddiſh. 8. blueiſh. Both d. Diſtance about 6 or a T 


1 Mr, BRYANT of Bath firſ obſerved theſe ſtars, 


un. 


Is 


. 5 | _ 4 


- 3. 


* % 


a a batte ee mom 
Ga. 2 Double. It is the moſt War of tw. teleſcopic? 
wn we | rs preceding the treble far. Bxtrermely wn 
7 vw S. 4. "Poſition 24f! 39. n. 
ne Monocetotis. * C 3 
oa. 26, Double. Contiderably unequal. ©: .: S n 
1787. Diſtases 14“ 30%. Poſition 60" 14"n. following. 
45. In couſteHations Tavd, near rl. 1 
D 22, Double. It is near the Rar ſub pede et ſcapula 
Pry denies, Extremely unequal. . pale . 8. d. Poſi 
tion 3. LY 35 6 preceding. | 
— 8 * — Monoceretis. 
Os. 22, e It is the ſtar mans A the ah. of the 


9 - 
. # * 
» 6 -$ 


* 
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"ve" 
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n re whnoris, I. 1 Stella polaris. 

* 15 Double. bee unequal. L *; 4 F. 
177% | Diftatice 15 25”. - Poſition 6642 fi preceding. 
2. 1 Lyra, FL. 20. Duarum contiguarums ad ortum 4 teſta, 
borea. OT 
Aug 29, Double. Oomfiderübly unequal, E. W.; 8. 7. 

177% Diſtancs 45 42”, Politivii 31 15 1. preceding; 
Three bther ſtats in view. 
3 5 FL. I. Hagia rut. . LED —— 
Sept. 19), Double. 16 is the preceding fur of two. Ex- 

1779. tromelyounequal, - Diftaneo about 257% 

4 : 4. 


4 k 
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= 4. Ferſei, I. vic 9% Baan . 1 £ 4 | 
c Septao , Double. Very: unequal. L. N 8. blue: Dil- 
1. 1779. m nnn 5" n. pre- 
ceding. > e ee eee 
5. In conſtllatione Arie, PL. 5 3˙ . into, th. 
daorſ. prec.. 
aber Na Itis 8 Gris i in \ this head of the 45. L 
1779 w.; S. d. Conſiderably unequal. Diſtance * ** 
ninaccurate. Poſition 87% 14. 
6. +0 Serpentis, 1. 63. In extremitate Caudes, 
04. 11. Double. Equal. Both w. Düne 19 375. 
7. Draconis, FL. 31. Prima ad 6). 
oO. 19. Double. Pretty n L. w.; cru be 
1779. tance 28 14%. . 
BY ® 4 Piſcium, L. 86. Trium in lino lucidarum fant 
OR. 19g, Double. Pretty unequal. L. W.; S. W. inclining 
1779. o blue. Diſtance 22, 187, not very accurate. Po- 
ſition 22 3 n. following. 
9. * Prima ad Piſcium, FL. 74. Trium in pinna coſtarum 
præcedens. 
Og. 30, Double. Diſtance „. Poſition. hou 80 1. 
1779. following. An obſcure ſtar alſo within 11 minute. 
10. x Tauri, #L, 59. Auſtralis * lateris * in 
cervice. 
= Oz. Double. Dittance 18” 7 5s very inaccurate. 
Y 21. > Cygni, FL. 17. 
Nox. 20. Double. Very * L. w.; 8. duſky r. 
1779. Diſtance 24” 52 
12. * — FL. QI. 
Nov.26, Z Double. It is the firſt of three Ps. Unequal 


1779 Diſtance 23” 5”, pretty accurate. 
Vol., LXXII. T 13. 


ls 


2 « 1. ————— 2 | 
13. In conſtellations Leonis, ru $5 1{5av3H .7 en To 3 
"Aprit ee, Double. It is a ſmall ſtar nent, e A A 

5 „ 0 N equal. Both \incliving?' to r. Diſtance 

29%. 5%. Poſition 54 55 '1. po, 

44. In conficUatione Aquilz, ri. L ; 57. d eee TENG) 1 . 
Aug: « Double. It is the preceding of two, -near the 
1789. fouth end of Antinous's bow. A little . 4. 

W.; S. w. inclining tar. Diſtance 29 28% pretty 
Ne accurate. Poſition 817 5 * {. — 

1 5. In dextra aure Camelopardali. 1. HEVELII ultima. 
Ang: 2, © Double. A little wegn 5 L. reddiſn . f 8. 
1780. reddiſh W. Diſtance 200 33 en oll v4 

16. In enſtBllpbonc Caffopea, 3a! duel] „ 
Aug. 2, Double. It is marked with the letter A in HAR- 

* — | g's maps. Diſtance about 20“ or more. 

Cor Caroli, FL. 12. Canum Venaticorum. 1 

on ws" Double. * unequal. AL.; 8 inclining tor. 
1780. Diſtance 20” 90 „ Inaccurate. Poſition 41* 47 1 

preceding. . 

18. * In conſtellatione 88 . 


Sept. 20. Double. It is a ſtar preceding r. Pretty unequal. 
74 * 1 Pe e S. . ar L. r. 3 8. Foruer. Diſtance 
RT 7. 1 Poſition: 36* 28 n. . 8 


e In a Aurige, FL. 14. Pls 


Sept.24 Double. It is the preceding ſtar of a caſtes of 

1780. ſtars that precede © and x. Very unequal. L. red- 

_ diſh w.; S. d. Diſtance 16" 8”, a little inaccurate. 
Poſition 375 38 1. preceding. 


20. Draconis, FL 47. 5 
Oct. 3, Double. Very unequal. L. pale r.; S. duſky r. 


1780. Diſtance 26” 39”. Poſition 905 n. preceding or fol- 


— ns by exact eſtimation, 21. 


ww. 


Ivy "of Doible Ben 239 


21. oN nge, Trium In . uk - J 98 
OR; 10 "Double." We, unbqual) v L. WI pTA. Diſtance 
17 80. *! aboũt 25” ./ Poſieion 83˙ 2H. following, 'vety 

inaccurate. ibn 1 
21. / Cygni, FL. 63. :: K dt Se. | S0 d af e 
Oct. 2) Double. Extremely _ "Is 7 W.; 8. d. 
1780. Diſtance 18 114. 

23. 2 a Cygni, FL. 45. In geno line 65115 7 1H 
OA. 27. Double. Conſiderably unequal. L. reddiſh w 
1780. S. d. Diſtance within ad R Poſition $4 2 3 n. pre- - 

ceding. 18 „ Fi1 Fiat 15 8 
24. 3 ad e „Sni. FL. * PR "IP e Us vH 
Oct. ) Treble. Very unequal, and neee unequal. 
1780. L. fine garnet; 8. r.; ſmalleſt d. All within 300 7 
. Poſition of the brighteſt of the two ſmall ſtars 
„n A Tyi/ho preceding: Poſition of the fainteſt —— 
preceding. 

25. In conſtellatione Ceti. e ee ELITES 
Dec. 23, Double. It is a ſtar n near the place of the _Y 

1780. cal ſtar o. Diſtance 16” 87 5, little 1 inaccurate. . 
26. In conſtellatione Navis, FL. 19.2: TU. Wade 
Feb. 15, Double. It is a ſtar 5 the bam of Mono- 

1781.  ceros's ripht-foot. Diſtance about 2 5 
27. In conſtellatione Comæ Berenices, FL. 24. 
n Double. Conſiderably unequal. I. whitiſh | oY 
1781. 8. blueiſh r. Mean diſtance * | Poſition 

3” 26 n. preceding. 5 ang 
28. In ee Geminorum. 1 8 
Mar. 13, Double. It is near 5 towards & Tauri. A little 
1781. unequal. Both r. Diſtance 19“ 41“. Poſition 

1 57* © 1. preceding Zune: IG 
18 2 | 29. Urſæ 


* 


PA 


3 ne Mr. EY Gg | 

29. þ Urte majorts,- $1245; Daun in collo ſequens, | 5 18 
Apr. F. * 5 ''Donble. © 'Exttemely - unequal. I. eddi w. 3 
n 8.4. D Diſtinics with 469, * 2 Wins. of 14 


a 


Sag preceding. 
30. Tn cotiſtellatione [-yncis, FL. 44. 
May26, Double. It is the * or noſe of Leo minor. 
1781. Unequal. Diftance 24 53 mareurate. 
31. In conſtellatione Cephei, rar r L. 7. 
May 25, Treble. k as a tar near d. Diſtance of the neared? 
4781. about 200. £ 
SW conſtellatione bed "MN ET 
July x 5, Double. It 18 a ſtar near 7. A kite une qual. 
1781. L. . s 8. grey. Diſtance 19” 4”, inaccurate, Fo- 
Y fition almoſt directly Tlopnng. 
33. In conſteUarione Aquile. wr.” Art. 
July ag) Treble. It is tlie faſt of two o den n v. 
1781. Diſtance of the two neareſt 21 5 accurate. 
34. In conſtellatione Aquilæ, near FL, 64. —_ W 
Joly2zs, Double. It is ene a Hay preceding 0. Equal 
1781. diſtance about zo”. 1 85 ; 
35. f Delphini, v FL. 6. Auſtrina provdents lateris quadri> 
lateri. 
Aug. i Double. 1 „ Hardly viſible with 
1781. 227; pretty ſtrong with 460. Diſtance 25” 54", 
rather narrow meaſure. Poſition 73 n. preceding, 
buy exact eſtimation. © 
36. B Serpentis, PI. 28. In eductione collt. 
Aug. 13, Double. Extremely unequal. L. w.; S. > 
1781. tremely faint. Diſtance 24”, pretty exactly eſti- 
mated. Poſition 3 or 4 f. preceding, too obſcure for 
meaſuring. 


37 


- of Double Sari. © 
37. } Equulei, FL. 7. Duarum in ore ſequens. 7 
Bag. 13, Double. Exceſfwely unequal. 8. hardly viſible 

1781. with 229; but with 460, viſible at firſt Gght. - L. 
w.; S. d. Diſtance 19" 32”. S. too obſcure to be 
very accurate. Poſition 11* 39 n. ene. 

38. In conſtellatione Aquarn, FL. 24. CE Hh. 
Aug.14, Double. It is the ſtar in the cheek or hair of the 

1781, neck. Very unequal, L. w.; S. d. Diſtance. 25", 
. | o'r 

39. In conſtellatione Cygni. 
Of. 1, Double. It is a ſtar north 0 6. " Iris 
1781. unequal. L. W. ; S. d. Diſtance 18“ exact eſtima- 

tion. Poſition 300 28'f. following . 
40. 4 Trianguli, FI. 1% 45 
Oa.8, Double. It is the preceding of thine e 

1781. ſtars. . Diſtance * 25 E r accu- 
41. 1 . 16. -:- 1 1 
Od. io, Double. Exceſſi ety 1 The mall ſtar is 

1781. not viſible with 227, nor with 278. Lfaw it very 
well with 460. L. inclined to pale r.; S. d. Dif- 

tance, by pretty exact eftimation, 18”, Poſition, by 
very exact eſtimation, zo . 1 
42. In conſtellatione Herculis. I 15 
O. 1oj, Double. It is a ſtar juſt b by Ve. F une- 
1781. qual. L. inclinedtor.; S. inclined to blue. * 
18719“. Poſition 5 n. preceding. 
43. Exdani, N. ultima. In origine fluvii. | 
Od. 22, Double. It is the middle of three releſcopic dars 
2782. oy unequal, L. w.; 85 4 d 


3 457 44. In 


— 


2 M. nxxORnL Garage 
4. In conſtellations. Tauri, near t cr; 2& 
* Double. ! It 1s, a ſmall Waits far fouth, 6. 
1781. lowing « 4. E haben I. w. 8. d. 


f ; | L * 4 * p „ * 
* 


1 7 Herculis, FL. II, In aniſtro humero. 
Abg. 9 Double. Extremely unequal. L. w.; © was 
1779. ing to r. Diſtance '33”,75. Poſition 72 28“ f. 
following. e . 
* 7 Ly FL. 6. 
il 2.29, Double. Pretty unequal. + w.; 8˖. W. dne 
1779. to pale roſe colour. Diſtance 41” 4: perhaps 3 * 
e inaccurate. Poſition 62 18“ f. followin g. 2 
little 1 inaccurate. — 8 1 
2. * 9 Lyre, FL. 10. Duarum i in jugimento books. 
Aug. 29, | Quadruple. All w. Firſt and ſecond conſiderably 
1779. aa. Firſt and third very unequal. Firſt and 
5 fourth, very unequal. The ſecond a little inclining 
to r. The third and, fourth more inclining to r. 
Diſtance of the firſt and ſecond 43” 57“. Poſition | 
60 28“ f. following, a little inaccurate. 
4. I Cephei, FL. 27. Sequitur Mann. „ e 
Aug. 31, Dauble. Conſiderably unequal. 1 reddiſh W.; 
1779. 8 blueiſh W. Diſtance 38“ 2 a . object. 8 
5. + Þ Cygni, FL., 6. In r 
Sept. 12, Double. Couſiderably * FE -oks 152 8. A 
4779. beautiful blue. The eſtimation of the colours the 
| ſame 


9 Double Ste. . 1 


(rt fate — 12 end 460. han 32” pretty 
| accurate; Poſition 3628 n. following: | 
6. y | Seorfii, FL. 14. Duarum aſcend botez frontis, 
i —— W 1 L 18h g. | 
, Sept 1% © Double. ve — ad: w.: Diſtance 
1779+" _—_ 20% pretty accurate. Poſition W" 25 n. pre- 
ei INN let 100 
7. þ Sagittarii, FL. I 3. In fand arcu, W 
Sept. 1g), Treble. Two ſmall ſtars; near on each · ſide, 
17S ©. We S. both r. Diſtance of the neareſt about 
300%. Poſition == preceding, the other — following. 
8. x n, FL. 7. In dextri brach ancone. 
ere. 200 Double. A httle unequal. E. nz S. garnet ; or 
a (when the ſtars are low the firſt 
| eſtimation of the colours will take place). Diſtance 
3 39” 59”. Poſition 79 37 n. Sig. Has alſo 
a third lar. tot; 
9. Bootis, FL. 21. Trium in fniſtra manu, 8 | 
Sept.27. Double. Very unequal. L. W.; S. d. Diſtance 
1779. 3756. This. is not a mean of che meaſures; for 1 
ſuſpect a motion in one of the ſtars, which andther 
year or two may ſhew. Poſition 52% 51 ' n. following. 


*J.C Onkelis; FL. 34. Trium in cingulo. præcedens. 


a. 6, Double. Conſiderably unequal. L. w.; S. blueiſh 
170. r. Diſtance 52 968 full meaſure Ntion 5 10 
n. preceding. 8 kale 1 

11. + » Draconis, FL. 24. and 25, 5 ore EGS” - Rr 


Od. 1% Double. A little unequal. L. pale r.; S. pale r. 
1779. Diſtance 54 48“. Pofition 445 19 n. preceding. 
From the right aſcenſion. and declination of theſe 


ſtars in FLAMSTEAD's catalogue we gather, that in. 
his 


* * 9 * of 


Mr. „ 
"his. time their  diftabee/ was 1 11 „418; their poli- 
1 1 44 27 1 =. preceding i their magnitude equal or 
vhs ncarly 6. The differetite in the diſtance of the 

two ſtars i is fo conſiderable, that we can hardly 

* * account for it otherwiſe than by admitting a proper 

motion in either one or the other of the ſtars, or in 

our ſolar ſyſtem; 3 moſt probably n neither of the three 
is at reſt. 
22, K Arietis, 71. 9. In vertice. oF E 
Od. zo, Double. Confiderably unequal. L. . r.; 8. 
2779. duſky —— Diſtance 36 44”, a little 1 inaccurate, 
DPoſition 425 © n. following. 
13. 9 Tauri, Ft. 52. Borea — laterls Sadie in 
e Cerrice. fy a! 

O8. 39. Double. Diftance 55 567 5> inaccurate, 
14. In conſtellation Monocerotis. 
Dee. 5, \ Multiple, It is a ſpot over the right fore-foot; 
1779. 4 or 5 ſmall tar within one minute. 
15. cUrſe majoris, FL. 16. 5 : 
May 2, Double. Very unequal. * whitiſh $ AH 5 
1780. Diſtance with 460, 48% 59 Poſition 80˙ 47 ſ. 

preceding. Bis ; * 
16. o Piſcium, I. " Duarum in ore piſcis foquentis bo- 
realion, 

Avg. I, Double. Extremely une qual. L. pale r. 8. 

1780. duſky r. , Diſtance 48, 125, pretty accurate. Poſi- 

tion 15* 28 n. preceding. | 
17. = Andromedz, FL. 29. In dextro humero. 
Aug · 25, Double. Extremely unequal. L. w. 5 8. blueiſl. 


1780. Daſtance 34 12“, maccurate. 
7 0 Þ 18. 


* . 


18. — FL» 18, a pwr 31 329 2; We 2: 014 BL 
Aeg, Double. Extremely 79 4 1 ate r.; 8 4 
1780. Diſtance 52",812, Poſitions 40* 48" ding. . 

rg. y Herculis, H. 20. In dentto brachio - 


L. edi v.; 8. 


Sept. 4, Double. Extremely unequal. 

1780. r. Diſtance 41” 9% a little ame Pofition- 
10h09 30 fl. preceding. * le er e 
20. ; Peg PL, 31. l! N od el 


pale te gl . 7 Diſ- 


Sept , Double. Very — 1. 
1780. tance 37” 5", pretty accurate, "Ou: 38" 190 n. 
preceding. 38: 304, onA E 
21. unn 7399.15 3441 067 eie le. 2 vil 
. Sept.26 Double, about 36% ba os r Au * 
22. > Aurige, FL. I5. enen 


Sept. 3 Multiple. Two ire within about 5 
2% In conflcllatioie Orion: 10 20 þ 81 
O8.r0, - - Double. © 1. 18 a ſtar mem ke Diftans about = 


1 
1780. 40” 144020919 5 Ne 01 


24. In conſtellatione Ceti, FL. 37. 21 
O. 12 Dolle: It idzaſſtar between 1 * 4 towards the 
1780. "_— Diſtance 42,812, inaccurate: 

25. T Orionis, FL. 20. ſupra talum in bia, II 200 ol 6 . 
OR; 2, Double. Very woqquale; DiſtadgpoSont 300% 
26. 5 Leonis, FL. 6. 1 1 
Feb. 21, Dede Very unequal. FD £54: \ Sie i mae, 
4787. 198%; 18; Poſition 12 58 n. falawig.. 
27. In conſtellatione Eäbrür, neaf ft. 31. p e 8 
May. 24, Double. The moit ſolith ofiithr C .drgiall- ſtars. in 8. 
"Br. |, the finller. Equal, or the preceding rather Fe: 
largeſt. Both wraiincliding” ta pale Far Diſtance 
44” 12”, a little inaccurate, Poſition 40* 17“ f. 


following. 
Vol. LXXII. U 28, 


N — 


255 | . been ana 


$ 


a baue, I ee bi neue a 
1781. k -'Diſttuceaboud gall ods ! 3 i; 518811 2X13 7 SUTE. 
29. » Serpentis, FL. 53. rPoſtwdextrum ** mutti 
My 46 b Double. Unequal¶ Diſtance ant $5”. 
30. In tonſteitatione Serpaatarii, FLOSS: ic 
JI 1g, Double. It is a. ſtar between « pow 6 . 
1781. of the way . & Very unequal. | L. w.; 8. 
Beg inclining to r. ance * 2% - Narro mea» 
use.. 3 Finn 
31. In confielton Peary 
July 19, Double. It is the * next ons one + preceding . 
1781. a ——_ Lav 8. 4 Diſtance about * bs 
32. * Andromedæ. 
July a1, Double. —— 3 The ſmall ſar 1 
178. cetter with 460 than with 2279. L. w.; S. d. Diſ- 
tance 39 32 „ rather narrow meaſure. Poſition | 
1 3 37 3 
33. rn, PL. 15. 
Double. Unequal Babpae Diſtanes 35" 55 * 
inaccurate. 
. 34. In . Aquile, near FL. . 
July: 28, Double. LE is one of two tare near A, Diſtance 
_ about 45". ar 1; Eb Re 4 
35. In oonſtellatione Aqui. 
Jay ag. Double. It is a ſtar near r that which. follows b. 
17h Very unequal. Diſtance about 40”. 
36. 0- Seat, FL. 2. in conſtellatione Aquile. _ 
July o, ++ Double, Very unequal. L. pale r.; S. d. Dit. 
1781. 1 44”, a little inaccurate. 


* 


37. 


37+ v Coronz, 71 18. 40 55 Ange. WDR: 0 fi 8 
ben, Preblei Very ye L. w. B. both r. 'Dif- 
1781. tance of the neareſt about 30/3 nt eee 
38. In conſtellatione Heroulis O 13. lf 
Sept. a1, Double. It is the ſtar- betwecn!v 4d E Corona. 
1781. the largeſt of a teleſcopic triangle Diſtance 

36% 2%, rather narrow e L. w. bor! w. 

TY inclining to Ft PURI N29 coy T0 

39. 4 Lyra, FL. 3. In teſta fulgida. 105 

Sept. 24. Double. Exceſſively unequal. By moon light 1. 

1781. could not ſee the ſmall ſtar with 278, and faw it with 

Ws great difficulty with 460; but in the abſence of the 

moon 1 have ſeen it very well with 227. L. fine 
brilliant w.; 8. duſky. Diſtance * 1 of » : Poſt- 

e I tion 26 46“ f. following. 

08.22, „ Having often meaſured the Pra of x many of 
. the principal fixed ftars, and having always found that 
they meaſured leſs and leſs the more I magnified, [ 

| fixed upon this fine ſtar for taking a ineaſure with 

F214 the higheſt power I have'yet-been able to apply, and 

upon the largeſt ſcale of my new micrame could 

conveniently uſe. With a power — Laus 

mined by - experiments upon a known object at a 

known diſtance) I looked at this ſtar for at leaſt a a 

quarter of an hour, that the eye might adapt itſelf 

401 the object; having experimentally found, that 

the aberration by this' means wilbappeat leſs and leſs, 
and, in the teleſcope I Uſed upon this oecaion with 
powers from 460 to 1 500, Weill often quite vaniſh, and 


| {Ina future collection the {mall far at the obtuſe angular point will be faund 
as atdouble ſtar of the ſecond or third claſs, 


1 | 3 


4591 


e 
2 3 FSA 


1 hy Naa | 
0 eee the ſtars. «i — a 18 by 
this :attedition,. appeated perſectiy round, and: orca- 
1 fonally ſeparated from rays. that- wire! Baſhing:bbout 
ENS * — vbe; vary dplkant appesvanke of the ſtar 
nei with this: greatopower, anda pretty! aechrate. rough 
% ; galcblation)faunded;,onats-apperent brightneſs, when 
obſerved with the naked eye with:ig47, with 460, 
with 6450, 1 ſatralle, that it has lhight-encugh. to 
15 wail der bring. magnified, at leaſt a hundred thouſand 

2104 71 - ines Wich no moe: than ſix inches of aperture, pro- 
ed 10 4 e we could hay ſuah a power, band other conſi- 
| [Aeration would allow uus to apply itz When I had as 
A view a I expected to have, I toqk its diameter 
„ Ss my new micromete ron ſcale of eight inches 

20 vnn and. 84a8 len thonſendth to “of a. degree, and found 
5411 bo: it ſubten dad an angle of 8%3 553, Lchad no. perſon 
1 „e t the; clock; but ſuppoſe the time of its pafſing 
5 26 through the field of my teleſcope (which in this 
great power is purpoſely left unde ned, and as large 
4065 — Was leſs than three Os: 
is „Lyræ, PL. 8. £1 artet 
Sept. 24, Treble. Hawks N 75 Lyn w. 2 8 both d. 
1781. One n preceding, the other ſ. following. Diſtance 

off the following ſtar 56” 47.7558 little inaccurate. 
| Poſition of the fame. a: 27 f. Ke, | 

41. A Perſei, NL. 43. 

Sept. 24. Double. | pu wY W. \Nifznge. about _ 8 

42. In —— Lyræ. 88 

Sept. % Double. It. is a man ſtar jul by No A little. un- 
equal 


W 7 


210 4 = 


cs . 
1 equal. Both rl Diſtance *. * "'Poſition 265 180 
„ n. fowin gm 007 ha 8 omar :: 
43 In conſtellatione Cygni, nge eln aids 
OR. 1, Double. It is the third ſtaß cb 7 towards Us 
1781. Unequal. Diſtance 48” by exact eſtimation. Poſi- 
tion precediui $302 77 , 28 1 5-90 :1 
44: n'copſtellatione gu g not e a0 
Od, Treble. Very prequal;: et S. . — 
291. PoGtion-both —=71progodinge a | * 
W 5+: In egnſtel latine Cygni. dt vited us I 2A 
Odi, Double, Id the auen as beweise an 
78 „ following v. . Nec: puede. ele N. 8. Diſtance 
44 by exact eſtiwatim = Pſnian rr following. 
46. c Cygni, 16. 1aJc” Id. 4 1113259728 d 
Od. 5, Punble. It Tische er nextaſaltawing 4. Almoſt 
1781. equal. Both pale r. Diſtance 30 by p cxaßt 
4 eſtiwation. it © 133. 1 Aer „o: SA 
47. c Cygni, — + 112 4 1 e 7 
Od. 3, Double. Very * . reddiſh xv. 118Gb 
78 r.) Diſtance 39t:hy-paetty: exact. Sſogaon, | Þ1 1932 
4 48. * In eouſtellatione Piſcinm . H ann 9 1 


. 


08. 3, Double. (It is; a teleſcopic; dar: juſt by 8 north 
ef. warde Both. d. Piſtanee bout n TS 
49. * In oonſtellatione Arietis, EL. 320... | 

OR. 15, Pouble. It is a, Amall ee "RR Ram Winch 


1781. Hl 


Nearly £qual.- Diſtance: 31 776% „inaccurate. * 218 
50. 9 Leporis, FL. 13. In poſterioribus —— auſtrina. TS 
OA. 22, Double., Conſider ably unequal Niſtaogs bout o: — 2 

51. In conſtellatione Sagitte. ; 

Double. It is a ſtar north ating E. 1 

1781. unequal. Diſtanes 32“ 48”. Lit, 5 S. blue. 


4 SIXTH 


Nov.2 3, 


Sr N. 410 ppl 1 699 ee "reg 


ub 8 1. FI wy Aopen Y15 ', gt "SY 


C 
4 | 
# 4&4 


* 
tad + 4 4 1 4 N 7 1 
” . . 7 „ 
* 27 9 3 * 
tn 4 4 car ea f., 7 
CLIO SUB 41 KN 1 Han N 
* F* 7 4 +» * a & v4 *+4 2 E * 
„ 1. 4 f — I , 0 . — 89 
, 2 
6 DOUBLE STARS 
. WM. 5 bY e , 4 - v7 a” 4 8 
2 " FE 1 * . w 1 
PR: 4 as &Þ © : 5 P 
| 4 A 4 ; , 
5 ale * 4 
" 'P 14 
ü. 9 0 a, PL. 68. In * 
0 | þ 
* I » y , 
\ 2 F 108 4 


"I * S. duſky. 
1777. Dit.“ man of ſome very accurate — 40600] 

Imeanef other very accurate meaſures1' 53/4031, 
As I can hardly doubt the motion of this ſtar, l 


blue wen the mean of the moſt accurate meaſur: 
| kane; and hope in a few your time to be able 
to give 4 better account of ir. EE: 


* 


2. 0 Sehens. FL. 67. « — 5 — 45 | Sa iba. ; { 3 \ a 
Avg. 29, 1799. Double. Diſtance about 11 min. 5 
n r TT 
406%, Double. Extremely uneqval. L. wirf B. d. Di- 


Dor x 16 


| 779. tance about 4', pretty exakt eſtimation. 


4 


4. & Cipticori, FL. 6. cos oh more Dee, N 
Sept. 19, Double. Very unequal, 0 © 7 7.1 8. d. Diſtite 
1779. about 14 min. Poſition f. preceding. 
5. In conſtellatione Arietis, FL, 3 Th ' ſupra dotfuin. 7 1085 
„ Denn It is the ſtar in the | wy” of the fy, 


Sept. 2), OY ow 
h 279 Diſtance * Ss 35”. F427 85. fe Mays 33535 | 2 * 


6. Capricorni, PL. 39. Duarum in (equiv caudæ preced. 


Sept. 2), —.— Double. Unequal, . pale r. Diſtance about 
. 11 min. 525 | 45 CE + 7 "34G EL 


, 


7. * 1 Tauti, FL, 9 4. In eductione « cornu botel. 
OA. 6. Double. Diſtance 112 5”, pretty accurate, 
8. E Tauri, FL. 59. ITE Din 


oa. 6. Double. At a conſiderable diſtance, 
1” 


— AN“ 97. 
** < — FL. 43 · In ſiniſtro genu ſequentis I. 
* „ Double. Very unequal. L. reddiſh w.; S. duſky r. 
2779: Diſtance ＋ | + w® Ln full meaſure, Poſition 
81714 n. preceding. a ant 
10. 0 cygni, FL. 31. Bo; in * pede ſequens. by 
Nov. 2, Double. Conſiderably N eſe '% 
1779. blue. It is the following, fra of the by « 5; that are 
_ cloſe. together, . Diſtance 15 3 . 57 Po ſition 
„ preceding. 
11, enn. FL. 32, In cord. 3 
Nov. 14, „ Dowble,, Very unequal. I. v W.; | 1 8 1 Diſtance 
1 348% 20%, Poſition 300 5 n. bien. 
12. * 5 Fe 4 FL, 94. Quaſi cubito. . 
April 6, Double. Conſiderably unequal. 6 r.; ; L IJ in- 
1780. dag to blue. Dye . F, 220 44. Fot tion ; 
„ f. following. _ N 
13. 0 1 FL. 9 5... In extremitate caude. 5 


April 6 2215 reddiſh! w.; 78. | 


— 


19818 


"* 


4 
1780. 


Diſtance x' 210 2 "Pofition 7 ; 6 el 
15. In conſtellatione 3 near FL, 6. | 
June 29, Double. It is a teleſcopic ſtar near that which 
- 1789, forms a reftangle with « and . _ Diſtance about a 2. 
16. I Bootis, FL. 49, In dextro humero. the 3 
Joy 3, Double. Conſiderably unequal. | "Diſtance about 
1780. 21 min. 1. reddiſh w.; S. ww. Poſition 4 46. n. 

following, 


* 9 =y 
» ®. , * * * 
P , * 4 * * 0 
e ">: #5 «a S*. £2 x » ry 
* 1 oy 
| FE: £ ” ok 
4 E » Joo — 


x32 | OY Is 
1. W $#” In decent ge wo 
Joly z Dobbte. Unequal. Diſtance 1 0 —— 
ies tion. Pöſitich 80 4 5“ fe following. Tic 'reddith w. 

S8. pale r. See the r7th ne of the fie eh. | 
18, y Cotone, FL. 41. * | 9 


faly 36 30, Double. Very ep 1 r.; 8. garnet. At 
l 1780. ſome colifilerable diſtance. Poſition about 80" n. 


— 


— — = hx — — — — awed at 8 — 
* 


. 
—— ©S 
— 
— 
a + = = 
— 
— 
— — 
— — 
—— 
_ — — 


— 
— 
— % — 


— 
— 


— — * 
8 — — 


— 
2 2 oy 
— — 2 — 
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3 1 
2 4 23 * 


2 1 
— — 
py þ + © —— 
8 — 
2 


8 following. * 
19. x Perſei. 735 
Aug 2, Multiple. as aftonithing number of mall Nats 


1780. all within the ſpace of a few minutes. 1 counted not 


teſs than 40 within my ſmall field of view. 
1 Perſei, FL. 51. Duarum in dextro poplite ſequens. 


2 2, Double. e unequal: od W. — about * 4. 


21. 7 Pegafi, FL. 44. PW ok | "af 

Aug. 23. Double. 7 Diſtance about 41 m n 

23. 1 Draconis, I. HEV ELII 69. 
Ang; Ie b Don e. It is the ſtar between 5 & " Draconis and 
1780. the tail il of Urſa major. Diſtance abort 21 min. 5 


may x 
4 
* 


23. In naribus Lyncis. 2 I” Or 
Aug): .; Double. . Diſtance Welt x ROT» 
gol & SUBD 23-72 8 5 lad pinot oY 
24. 4 Calliopen, FL. 4 WIE | 
| * 14 90.1 13 04 
Treble. wo are e Hrg. Dittes About 2 


Aug. 12, 
178. hir d 1s obſcu urs. Diſtakc 1 Ms 11 Hin. e 
FELL vs oy 1 Sole E 21 1 21 SENECOES) 
form almoſt a a rektangle. 4 " 


a, 
Re "4 S:>e Yd 4 43 


25. in conſtellation Wh A 18.201 e 2 
0 . e l 
e | * . 1 2 | 291 +! 15 TY ! 3 


* * | Sugitte, 7% 1% . 
Aug. 190, Double. view uncauat* L SZ la r. Heling to 
1580, blue. Diſtance 1 * 53“. Pofftionl- 85 32 4 


| following. 
27. 


Fo eee * az 
27. In conſtellatione Aquilz, Arenal Na t 
Aug.. Double. It is a t, north. «f 4 Diſtance 
about . E is 1 
28. 6 Capricorni, FL. . "(adam in 0 cornu n auſtina. | 
Aug.26, Double. Sauces? unequal. Dae about ; 
1780 3%. Poſition preceding. 

29. * 4 x Capricorni, FL. 16. Trium in roſtro pracedens, 9 
Aug. 26, Double. Diſtance about 23 min. 

30. 4 Aurigæ, L. 13. In humero ſiniſto. 
Sept. 3, Double. Extremely unequal. L. w.; 7 * 
1780. Diſtance 2 49“ 8", Palition 33? 142" * following. 
With a power of 227, and my common micrometer, 
the diameter of this ſtar meaſured 2/5 The cir- 
cumference was remarkably well defined. 

31. 4 Tauri, FL: 88. In ſiniſtro cubito. 

Double. Diſtance 1 av” 62 Fo A lil inac- 


* 


* 


Sept. 24, 
1780." curate. 
32. X Cygni, FL. 51. | 
Sept, Double. Extremely unequal. L. blueiſh w.; 8. 
* d. Diſtance about 1 min, Felton 12* 42 f. fol- 
lowing. | 
3 3. In conſtellatione a FL. Wa 
Sept. 20, | Double, Diſtance about 2 2 min. TE 
34. 0 Aurigæ, FL. 37. In dextro carpo. ets 
Sept. 26, Double. Diſtance about 21 min. 
35. In conſtellatione Camelopardali, . PL. 13. | 
Sept.26, Double. It is the ſtar over the goat's bead. 
1780. tance about 2“. 
36. In conſtellatione Camelopardali, 5 FL. 10... 
Sept.zo, Double. Diſtance about 14 min. 
Ver, LXXII. X 
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154 . L f ts Mr. ersentr- 8 Catil-gue 
37. e Dracopis, PL. 46. In flexuracolli. ace 20 .\ 
O. 3 Double. Biffante z 30 4. A rich ff * 
38. Draconis, FL. 64 or 65. 
Od. "Wl Double. Diſtance about 2. 
39. a Oral” FL. 58. In dextro humero kucida burt 
Od 10, Double. Extremely 1 L. r. but not deep; 
2730, S. d. Diſtance W 6” 2 » Poſition 62 18' ſ. fol- 
EE «aa 33 
40. Y Leporis, FE. 13. 
Fep. 21 „ Double. 
41. 2 Caneri 5d, FL. 67. ene, MENS 
gb Double. Very unequal. L. reddiſh w.; S. d. 
1 Diſtance 1 1 35” 59”. Pofition 50* 33 n. preceding, 
2. Þ Geminorum, FL. 78. In capite fequentis I. 
Mika, : ane We unequal. The Benreft ai. 
| ; 1781. tance 1507 45” , rather full meaſure. Poſition 
224 28% n. following, not extremely res. "Vis 
is the. ſmalleſt. The next diſtance 3 17” 19” 
pretty accurate.” "Poſition 1 5 56 „ n. - following A 
third 1 did not meafurb. ph | 
43. 6 Virginis, FL. 51. De quatuor ultima et ſequens. 
Mayrz4, Double. Extremely unequal, L. w.; S. d. Diſ- 
1781. tance 1' 3“ 14 o inaccurate. | Pofition 24 5 * 
preceding. 7 5 
44. Libræ, FL. 24. eee ee DEW 
May24, , Double. Very gel 12 w.; 8. ab r. 
1781. Diſtance 1 5” 10” 1 not accurate. Pofition 220 3 
ſ. following. — — 9 
45. In conſtellatione Andromede. eee nb. 
July zz, Double. It is a ſtar near, towards 0, 0. 1. r. Dif- 
5 1781. ance about 11 min. 
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Diſtance about 21 min. 
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= ben, Get. 15 155 
46. « A FL. 53: A a "9M 
Julyaz, Double. Rn vnequal. = We 8 d. Dit. 

1781. tance 2" 23” 18”, Polition 64* 4 44 u. * OS 
47. In conſtellatione Aquilee, near FL. 3 . "M WE 
July as, Double. It is one of the 0 dars of a 

1781. ſmall quartile , near * not very near. 
48. In conſtellatione Aquilæ, near 1 . 
July 25, Double. It! 15 alſo one of the preceding ſtars of a 
1781. | ſmall quartile near c, not very Dear... g. 
49. In conſtellatione Aquilz. 4 Fes. 
July 26, Double. The following flac of a crapezium near L 
50. In conſtellatione Aquilæ. 1 


July 26, Double. The W ſtar of a tiapesium near 
1731, I. not near. 


Sl. In. monte Mænali Heveliana, Ton mon? By e 
Aug. "A Double. | It i is a ſtar 1 near the middle. The fol- 

1781, lowing of two, not very i near. „ 
52. In conſtellatione Bootis. 3 
Aug. 1), Double. It is a ſtar between 7 and * Diſtance 
1781. above 1'. Unequal. | ii, 
53- Tn conſtellatione Bootis. 
Double. It! is a. ſar 1 more fouth than 1. Diſtance 


10 


bx 4 


* 
1 * 


1 


Aug. 17. 
1781. above WF. 
54. In conſtellatione Serpentarii. 
Aug.21, Double. It is a ſtar more. fouth than 5 Diſtance 


75 ns 


1781. 75% exact eſtimation. enn $0 
55. In conſtellatione Cafliopez, — ORD 
Sept. 6. Double. It is a ſtir near e. . r. "ae: within 2 21, 
56. 6 Lyræ, FL. ultima. 3 
Sept.25, Double. Very une qual. L. w.; 8. Weteingro t 
1781. Diſtance about 14 min. Poſition — n. following. 
124 3 
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57. In canſſtellatione Cygni, . pA» Fg 
: OR. 4 Double. It i i the fifth ſtar from é tov. Unequal, 


2158 L. w.; 8. pale r. Diſtance ' 49" eſtimation. 
58. In conſtellatione Aquarii, rn 
Os. „ Double. It is the moſt ſouth of two in the: arrow 


181. of Antinous. Diſtance above 1 I. 

Þ 59 In conſtellatione cygni, near FL. 28. 

OG. 5, Double. It is a ſtar near 6. Diſtance 7 30%, exact 

1781. eſtimation. 

60. In conſtellatione Cygni. TY ] . 

OR. 8, Double. It is a ſtar near the ſecond c. Edu 

e derably unequal. L.w.; S. d. Diſtance 88”. exact 

eſtimation. e | 
"04> In conſtellatione Piſcium, near FL. 3 
O. 8, | Treble. It is a ſtar preceding b. They form 2 
1781. wings, each fide of which | 18. about We 5 

62. x W FL. 8. In ventre. 

O4. 8. Double. Diſtance near 2“. 

63. In a Sagittæ. | 

Od. 12 Double. It is near the . north. following 8. 

1781. Extremely Nane. L. w. incliaing to r.; S. d. 
Diſtance 10 30 F 56%. Poſition 40 g' l. preceding. 
A third ſtar in the ſame direction, at a little more 
than twice the diſtance. . A fourth ſtar in view. 

64. 1 8 Eridani. 

OG. 22, Double. It is the {mail ſtar. near . 

1781. about 14 min. 

6 5. In capite Monocerotis. 

Oa.22, Multiple. It is one ſtar with at leaſt 12 around i it, 

3781. all withia the field of my teleſcope, 

7 ; FT 66. 


Diſtance 


AH —— ; ble _ „ 4 * 3 — 4 : 


Dec. 19, Double. Eutremely — 1 By 8. * Die 
1781. tance 1' 27 45“. Poſition 52 58” n. following. 
With 460, the apparent diameter of this ſtar, when 
on the meridian, meaſured 17“ 45%, a mean of two 

very compleat obſervations, they goed to 6%; With 

932, it meaſured 1” 12“, alſo a mean of two excel 

lent obſervations ; they agreed to 8”. The apparent 

diſk. was perfectly well defined with both EI 


FOSTSCRIPT | TO. THE: CATALOGUE, OF DOUBLE sTARS. 
} 


SIN E. my — Alirereck r my paper on ** Parallax of 
the Fixed: Stars, in which I refer to the above Catalogue of 
Double Stars, I have received, by the favour of our Preſident 
Sir JosEPH+ BANKS, the fourth volume of the Acta Academiæ 
Theodoro Palatine, which contains a moſt excellent Memoir a 
Mr. MayEr's, De novis in Coelo ſidereo Phænomenis;“ 
wherein I: ſee that the idea of aſcertaining the proper motion 
of the ſtars by means of ſmall: ſtars that are ſituated at nogreat 
diſtance from large ones,. has induced that gentleman before 
me to look out for ſuch: ſmall ſtars: In the courſe of that un- 
dertaking he has di ſcovered a good many double ſtars, of which 
he has given us a pretty large liſt, ſome of them the ſame with 
thoſe in my catalogue. My view being the annual parallax 
required ſtars much nearer than thoſe that would do for Mr. 
MAYER's- 
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wueh higher pas and looked out. chi 6 for uch a as were 
exceedingly ng oc}: ot 3 

The above, e contains * doukle Hoops: 227 * 
which, to my proſent knowledge, have not beeu eee by 


any perſon. 1 hope they will prove no inconſiderable addition to 
the general ſtock, eſpecially as in that number there are a great 


many which are out of the reach of Mr. Mavss's and other 


mural quadrant or tranfit inſtruments. It can hardly be ex- 


pected, that a power « of 70 or 8 would be ſufficient to diſ- 
cover thoſe curious ſtars that are contained in the firſt claſs of 


my catalogue; ſo that it is not ſtrange they ſhould have in- 
titely eſcaped Mr. MAYER'S' notice. We ſee that it is not for 
want of his looking at thoſe ſtars; for we find he has fre- 
| quently- .obſerved 7 Cancri, the ſtar near Procyon, and the ſtar 
in Monoceros, without perceivin g the ſmall ſtars near them, 
which 1 have pointed out. Nor is it. only in the firſt claſs 


that his teleſcope, wanted power, light, and diſtinctneſs: 
for the ſmall ſtars that are near 8 Orionis, G Serpentis, 
T7 Orionis, e Pegaſi, « Lyrz, « Andromedæ, 1 Sagittarii, « 


Aquila, Pegaſi, 3, Lyræ, Libre, 1 Piſcium, Tauri, 2 


many more, have eſcaped his diſcovery, though he has given 
us the places of other more diſtant ſmall ſtars not far from 
them, and therefore muſt have had them frequently in the 


field of view of his teleſcope. In ſettling the relative ſitua - 
tions af very cloſe double ſtars, neither Mr. MavER“'s inſtru· 
ments, nor his method, were adequate to the Purpoſe. It is 
well known, that whenever we employ time as a meaſure, the | 
reſults cannot be very accurate; j becauſe a miſtake of no more 
than a tenth part of a ſecond in time will produce an error of 


a Whole ſecond and an half in meaſure, ſo that his R muſt 


be 


be extremely: 0 wm "Nor could his eee gi the 


of atleaſt 4 or 50. When che en of boston! is but imall, 
ſuch as 3, 4, 5, or 6 degrees, and the diſtance of the ſtars not 
above a few ſeconds, it is evident, that a micrometer muſt be able 
to meaſure tenths of a ſecond at leaſt to give even a tolerable 
exactnefs of poſition. On the contrary, the poſition being 
meaſured with ſuch a micrometer as-I have eonſtructed for the 
purpoſe, we may from thence deduce the declination, -with 
great confidence, true to a quarter of a tenth 4 a ſecond for 
every ſecond of the diſtanee of the ſtars.  - * 
Mr. MAYER's account of Py Geminorum, for inſtance; gives 
_ difference of 00, of time in R, of 3“, 8 in declination; 
and of 1 to 6 in magnitude or degree of light of the ſtars. 
Theſe quantities redueed to my ee and en with 
my meaſures of the ſame ſtar, give | | 


= | Diſtanceg/” 56 535 from center to Center - 


571 56 diameters included. 


132 47 n. preceding. 
1A little unequal. 


regte ion 23 14 n. preceding | 


* 


2 Magnitude extremely unequal. 


To account for this difference [ aſcribe Mr. MAYER” s error in 
diſtance to his method of meaſuring by time. The error of 
poſition follows always from an obſervation of the declination 
taken with the common micrometer, when i it is deduced from 
an erroneous R. In my meaſures the diſtance and poſition 
are independent af each other, which I look upon. as no ſmall 
advantage of my croſs-hair micrometer. The error in the magni- 
tudes of the ſtars I aſcribe to the want of power in Mr. 
MAYER's teleſcope, which did not ſeparate. the ſtars far enough 
for him to judge accurately of their ſize, otherwiſe he would 
loon have found, that inſtead of five there is hardly ſo much as 


ONEC.. 


- diſtance, has even eluded the attacks of my ſmalleſt filk-thread 


Anett meat todepenine Ms MANN Se thed 
Hong. —ͤ—ͤ— well knoum; and with ſome, — — my 
t it — fourth, fifth, and ſixth. claſſes, as well 
. — thoſe ſtill farther; diſtant, to which he than applied I 
it with admirable ſkill, and magno labore, multiſque 
t noctutnis vigillis“ (as he very juſtly expreſſes himſelf) 2 
better can hardly be wiſhed for; but with ſtars: of the ſecoud 
claſs Which generally: differ no more than one, two or three- 
tenths of a ſecond of time in A, and can never differ more 
* four tenths, the inſufficiency of meaſuring by time is 
obvious. In regard to the deelination, it is alſo no leſs evident, 
that it ĩs much more accurate to take an angle, which may be 
had true to 2 or 3; at moſt, than to meaſure i its tangent, which 
in ſtars of the ſecond claſs is generally no more than 2, 3, ot 
W of. A degree, and can never exceed five. I do not ſo much 
as mention the ſtars of the firſt claſs: they muſt certainly, as as 
.to ſenſe, paſs the meridian at the ſame inſtant of time. Their 


micrometer armed with an excellent power of 460; but I ſhall 
ſoon apply my laſt new inſtrument. to them *, not without hopes 
of ſucceſs. Now, though I have hitherto not been able to 
_ expreſs the diſtance af the ſtars of the firſt claſs, otherwiſe 
than by the proportion it bears to their apparent diameters, [ 
think i it a very great point gained, that one of my inſtruments at 
leaſt (viz, the croſs- hair micrometer) has laid hold of them: 
for their angle of poſition, I think, is within a very {mall quan- 
tity as well determined as it is in thoſe of the ſecond claſs. 
This ſimple but moſt uſeful inſtrument can, by aQual meaſure, 


* For a deſcription of which ſee p. 163. 


| ditcorer 


vt va 6 n . 3s; 


tover beybnd 2 "doubt a G8 in dend Rrb * 
cloſe together, though it fbufd ànbohmt 6 böte thin 
tenih Ln of a ſecond of A degree,” provide that worion bei in 
ord direQiort "that "rhe" effect of it be thfowh uh thc 
ee * fition; wherein, with fone f the its" of the 
kj 4 'clafs, it would occaſion at alteration oF to," 25; 35, r 
more degrees. ANTE KEE 
I have marked all thoſe ves. in my catalogue which have 
been obſerved by Mr. MAYER and other aſtronomers with an 
aſteriſk (*) affixed to the number that they may be known; 
thoſe with the mark of a dagger (+) have been obſerved by dif- 
ferent aſtronomers before Mr. MAYER. Among the ſtars which 
are not marked, will be found n that mn. been obſerved 
by Mr. MAYER; but, on:compar! 
ſeen, that they are obſk 

5 Damen Mar. 2 


01 


ge 


b ö 8 b. — Rigel. 
270. e Rigel ; but the 
TOPS han not been ſeen by 
Mr. MAYER, di uta 15 nt e of no more than 6” 25 Poſi- 
tion 68 12 ſouth prece 5 and on with other ſtars. 

1 have uſed the expreſſion double-flar in a few inſtances of the 
ſixth claſs in rather an extended ſignification: the example of 
FLAMSTEAD, however, will ſufficiently authorize my applica- 
tion of the term. I preferred that expreſſion to any other, ſuch 
as Comes, Companion, or Satellite ; becauſe, in my opinion, 
it is much too ſoon to form any theories of ſmall ſtars revolving 
round large ones, and therefore I thought it adviſeable carefully 
to avoid any expreſſion that might convey that idea I am 


Vol. LXXII. * very 


* Stars 
455 meant it only in 4 mo ene. * el: 
I chall not fail to take the firſt opportunity of 2 out 
zale oublerfiars whi h. 
ing: to 31; an and, alſo for one 
moiſſance des Temps for 1783. 
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Read Jannary zt, 1 75. 


nE aun difficulty of meafuring very ſmall angles, ſuch 
1 as hardly amount to a few ſeconds, is well known to 
aſtronomets. Since I have been engaged in obſervations om 
double ſtars, I have had fo much occaſion for micrometers that 
| would meaſure exceeding mall diſtances exactly, that I have 


continually been cndeavouring.to wripr proye theſe inſtruments. % 
The natural imper fections of the p ; 
in taking the diſtance « of. very. C ole 


are taken between 


Ing. When two ſtarz! 


r abs 4 A a * 7 
meters muſt be; included. N 1 Fork 8 * t 15 
ſufficiently thin t to exte id. them actols the 


ſo that their thickneſs night b be neg! letted. The io ere ; 
of the filk-worm, with fuch Er as I uſe, are fo much mag- 
nified that their diameter 1 is more than that of many of the 
ſtars. Beſides, if they were much leſs than they ate, the 

power of defleCtion of light would make the attempt to mea- 
{ure the diſtance of the centers this way fruitleſs : for I have 
always found the light of the ſtars to play upon thoſe lines and 
ſeparate their apparent diameters into two parts. Now fince 
the ſpurious diameters of the ſtars thus included, to my certain 
knowledge, are continually changing according to the ſtate of 


the air, and the length of time we look at them, we are, in 
2 ſome 


164. | Mr. + nsbethx/ pn. * 
ſome Þ lecßeg⸗ ent x at an viicertainty, and our meaſures taken at © 


different tithbs, and with Uifferent degrees of attention, will . 


A 


on [that accou ut. Nor can we come at the true diſtance 
of die dedterh of: thy ric Rant, vie" from \IndtH&r; ublefs b. 
8 5 tell what to Allow for He Ken dk metefs cf the ſtars 


themſelèes; for different ſtars have different apparent diame- 


5 ters, which, with a 74 of 227, may differ from each other 
5 I have experience) As fat as WS ſfecbnds. 
he next : imperfection is that which ariſes fi rom a geg & 
K pan the < bes v when they approach v de be near to eh 
other : oo. if this h Bg owing to a power of | repu ion Todget Lt 
the Lat 185 16 eaſy to under and, that luck. powers pauſe in 
4 271880 0 © 7h I 2 Ei N 5 
th. 2 Ws meaſt ures afger 1 in Pro- 


ter 7 with each other, and, g 
portion f than they Woul d have be been if i ebe repulſive power d : 
"by a | contraty, — of the 


45 l es ot. 1 gen oppöte⸗ . 

one Wir t, be: 

os | #% 20 ab 4 g wy i ak Hh + 
rc T1 ' 


oth —LEI Bog 
Q 112 1 e161) An ow I - 4 mere od, 
h her, ery 5* confide as e imperfe@ion of theſe alictjabtecls 7 

. J n we bed 1 
18 2 15 Fate uns rtainty of the f co ig 5 "have found, that | 
| 11 (FS Ye 44 i LR $4.09 i , 

the le alter ation in the fituation | an 
7 + 3341 4 


affe ws Lcd a an | 
w hen t the Tght and other cb remain 
allo produce > 7" difference. To obviate this e 3h 95 7 
ever took a meaſure that required the utimoſt accuracy, my 
Zero was always taken immediately after, while the apparatus 
remained in the ſame ſituation it was 1 in when the meafure Was 
taken; but this enhances the difficulty becauſe | it introduces an 
add ditional obſervation. 3 

The next imperfection, which is none of the ſmalleſt, 18 
that every micrometer that has hitherto been in uſe requires 
either a ſcrew or a divided bar and pinion to meaſure the diſ- 
tance of the wires or divided Image. Thoſe who are ac- 


quainted 


quaintend: it] ates ed be uſib 
cult it ia to a, Crews: that | — 


thread op revolutidivof cach ahead sa pinions and hars that 


ä ROae Rn _pe; ra n i 


nech un Freon and — 1 — of. the andi 


ſcals of thaſe-migrometers, theſe quantities atti of the greateſt - 


conſequence 3: an errot of a finple thouſandth : bam innig in 
maſt ĩnſtruments a miſtake of ſeveral decondady. * 444 l tt! 
The laſt / and greateſt ĩmperfetlion of: all is, that?! cheſeiwire 
micrometers reijuire a pretty ſtrong light 10: the eld: of views. 
and when Thad double ſtars to meaſure, one of which. was: very 
obſcure, Las ohliged to be content with leſs, light than is he- 
ceſſary. to make the wires perfectly diſtin; and ſeveral ears. 
on this account: chuld not; be meaſured * as thang e 
wiſe not ton cloſe for the micrometer. 
Thee inſtrument I am going to png d M a 
Lamp-Mierometer, is free from all theſe defects, and bas, 
moreover, to recommend it, the. advantage of. 4. very ee 
ſcale. The conſtruction of it is as follows. 5 
. ABGCFE (üg. .) is a ſtand nine feet d upon che 
ſemi- circular board 1 bagp is moveable upwards or downwards, . 
in the manner of ſome fire-ſcreens, as occaſion may require, and 
is held in its fituation by a peg p put into any one of the holes 
of the upright piece AB.: This board is a ſegment « of a circle 
of fourteen inches radius, and is about three inches broader 
than a ſemi- circle, to give room for the handles D, eP,' to 
work. The uſe of this board is to carry an arm | FY thirty, 
inches long, which is made to move upon a pivot at the center 
of the circle, by means of a ſtring, which paſſes in a groove 
upon the edge of the ſemi · circle pgobg ; the: ſtring. 18 faſtened + 
da. 
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turn 


he 
te 4. 


e the: arm 
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oy 1 dition 
10 the pe perpeiidicy Ree or be fuffered is Joes by its own 


iht debe the ae | to the reverſe perpendicular firu- 
l e weig ght of che handle P is ſuffcient wh Ti 


g tuo «a 
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ie wei | « 
poſition ; but if the motion 
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oY & the” arm . fl 


is Movea ip in a | 
or WR ; 


r ba S wards | and 


f the Title fades; and g 


towards L. 
A under the an 
it is led i in a groove on 1 

ul orm, upwards to a barrel 
(ralſed above the plane of "the circular board) at r, to Which 
the handle P is faſtened. A ſecond firing is faſtened to the 
ſlider,” at The right fide, and goes towards the center, white it 


2 0 00 ulley n, and the weight : , which is 18 ſuſpended 


: three inches 


444 {2 * 11 * 


© 


_ of 


e center, 'wher, re 


to 2 2 owards 7. 


5 


ds. 0 


bz y the end of this ſeri ing, returns the ſlider 1 towards the center 
when a contrary turn of the handle permits it to ack. 5 ISE: 


@ and þ are two finall lamps, two inches high, 13 in "breadth 


—_ „ 


* 


bj rs in depth. The ſides, back, and top, are made ſo as to 
permit no light to be ſeen, and the front conſiſts of a thin brafs 
flick bg door. The flame in the lamp à is placed three-tenths of 
an Fe! from the left fide, three-tenths from the front, and 
half an inch from tlie bottom. In tlic lamp' 6 it is placed at 
© os the 
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0 
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"v6 . 


| te fre dah nd. firs ang the right fide 
The wick of the flame confiſts only of 
cotton the dead; = the allen logs being 


as 2 in lamp: 
e fi 10 el 


a, 15, eder 
to. keep, it, burning in ſo.confined 4, p ge. 455 1 bee ach 


lamp SE a little. , e r and .Al 10 La 


n 
3g 


: 


3 25 115 
ls = 4 door of each lamp is 


mals a i fall * — 1 ( of a very fine needle juſt o p- 
poſer the ghee where 255 wicks e ſo 55 Then ne 
1. ke nothi be 


The ay bi is — to the ltle fider „. moves in * 1 0 
bet of the arm, ſo that i its lucid point, in a horizontal poſition = 
of the arm, may be on a leyel with the lucid point in the cen- 
ter. The moveable lamp f is ſuſpended upon a piece. of braſs 
faſtened to the luder by a pin exactly behind the flame diva | 
which it moves as a piuot. The lamp is balanced at the bo tom 
by a leaden weight, ſo as always to, remain. upright, when the 
arm is. either lifted: above, or depreſſed below, the horizou tal 
poſition. The double-jointed handles rD, eP, confilt of light 
deal rods, ten. feet lang. and the loweſt of them may have divi- 
fions, marked upon it near the end P, expreſſing exactly the 
diſtance from. the central lucid. point in. ot, inches, and 
tenths. 
From this conſtruction we fie, that a perſon at a a diſtance of ; 
ten feet may govern the two.lucid points, ſo as to bring them 
into any required poſition ſouth or. north preceding or — 
7 * 


_—_ 2 62-4 ood Ae - e oe » 


"Tight ſhould be left from che top or fides of the lamps; a tempo. 


-whole arm and of any required breadth, with a flit of half aun 
inch broad in the middle, may be affixed to the arm by fout 
bent wires projecting an inch or two before the lamps, ſituated 


5 fg. 1. R the braſs piece moveable upon the pin c, to keep the 
5 lamp upright. At R is a wire rivetted to th 
_ which is held the lamp by a nut and ſcrew. Fig. 3. 4. repre· 


8 A nner Ohh of 
Abe 0e y& by bling" the hv ale F. and lüb v0, iny Wiftance 
Finn ftr tenths ef an inch: to fe tf The and hc nches 150 
means of the- Handle D. If any reflectidm 6r i appearatice gf 


rary iſereen,” conſiſting of à long piece of paſte· board, or 2 
wire {franie covered with black cloth, of the length of the 


ſo that the moveable kae # point indy nal dong the __ 
left for chat purpoſe. | | 
Fig. 2. repreſents part of the arm L., hate the” 100 ſize 3 $ 
the flider; m the pulley, over which the cord tyx is returned 
towards che center; v the other cord going to the pulley n of 


brafs piece, upon 


ſent the lamps 4, 5, with the fliding doors open, to ſhew 
the ſituation of the wicks. | Wis the leaden weight with 4 
hole d in it, through which the wire R of fig; 2. is to be paſſed 
when the lamp is to be faſtened to the ſlider S. Fig. 5. repre- 
ſents the lamp à with the ſliding door ſhut; 1 the lucid point; 
and ik the openitigs at the Py hd; s at the ſides for the a4. 
miſſion of n 
"Every 1 ingenious artiſt will ſoon perceive that the motions of 
* micrometer are capable of great improvement by the appli- 
cation of wheels and pinions, and other well known mecha- 
nical reſources; but, as the principal object is only to be able 
to adjuſt the two lucid points to the requited poſition and diſ⸗ 
tance, and to keep them there fot a few minutes, while the 
* WW 14 1 dee DST obſerver 


** — ah 169 
obſerver ies to meaſure their diftance, * win not be neteſſary 
to ſay more v pon e i” 
Tam now to ſhew the application of this tHiftftheiit,” le is 
well known to opticians and others, who havk been in the habit 
of uſing optical inſtruments, that we can with one eye look into 
a microſcope or teleſcope, and ſee an object much'magnified: while 
the naked eye may ſee a ſcale upon which the magnified picture 
is thrown. In this manner I have generally determined the 
power of my teleſcopes; and any one who has acquired 'a 
facility of taking ſuch obſervations will very ſeldom miſtake ſo 
much as one in fifty in determining the power of an inftru- 
ment, and that degree of exactneſs is fully ſufficient f for the 
purpoſe. Se e ift aas 
The Ne ewtonian form is admirably ee to the uſe of this 


elevated to the zenith. Beſides, his face being turned away 


leaſt t obitrdtion to the" view : - Yherdlige: when I uſe this inſtru- 


lamp may be upon a level with the eye. The handles, lifted 


a+. 


intirely free to ſee the whole micrometer. 


with the right eye, and at the ſame time with the left ſee it pro- 
VoL. LXXII. Z Ae 


micrometer ; - for the obſerver ſtands always erect, and looks in 
a horizontal direction, notwithſtanding the teleſcope thould be 


from the n+ to which his begs. ot 1s directed, this micro- 


ment I put it at ten feet diſtance from the left eye, in a line 
perpendicular to the tube of the teleſcope, and raiſe the move- 
able board to ſuch a height that the lucid point of the central 


up, are paſſed through two loops faſtened to the tube, juſt by 
the obſerver, fo as to be ready for his uſe. I ſhould obſerve, 
that the end of the tube is cut away ſo as to leave che left eye 


73 * 


Having now directed the teleſcope to a double ſtar, I view it 
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| diſtance of the centers of a double ſtar. 


770 Mr. HERSCHEL” 8 Daft pr of 0 
jefted upon the micrometer : then, by the handle P, which com- 
mands the poſition of the arm, 1 raiſe or depreſs it ſo as to bring 
the two lucid points to a ſimilar ſituation with the two ſtars; and, 
by the handle D, I approach or remove the moveable lucid point 
to the ſame diſtance of the two ſtars, fo that the two lucid 
points may be exactly covered by, or coincide with the ſtars · 
A little practice in this buſineſs ſoon makes it eaſy, eſpeci ly 
to one who has already been uſed to look with both. eyes open. 
What remains to be done is very ſimple. With a proper 
rule, divided into inches and fortieth parts, I take the diſtance 
of the lucid points, which may be done to the greateſt nicety, 
becauſe, as I obſerved before, the little holes are made with the 
pcint of a very fine needle. The meaſure thus obtained is the 
tangent of the magnified angle under which the ſtars are ſeen 
to a radius of ten feet; therefore, the angle being found and 
divided by the power of the teleſcope gives the real angular 


For inſtance, September 25, 1781, I meaſured « Herculis 
with this inſtrument. Having cauſed the two lucid points to 
coincide exactly with the ſtars center upon center, I found the 
radius or diſtance of the central lamp from the eye 10 feet 
4,15 inches; the tangent, or diſtance of the two lucid points 
50,6 fortieth parts of an inch; this gives the magnified angle 
35%, and dividing by the power 460, which I uſed, we obtain 
4 34 for the diſtance of the centers of the two ſtars. The 
feale of the micrometer at this very convenient diſtance, with 
the power of 460 (which. my teleſcope bears ſo well upon the 
fixed ſtars that for near a twelve- month paſt I have hardly uſed 
any other) 1 is above a quarter of an inch to a ſecond; and by 
Nen my power of 932, which in very fine evenings is 
* extremely 


eile diſtin&t; obtain 3 ſes © of more chan half a an inch 


3 — 


to a ſecohd; without inereaſi ing the diſtance of the micrometer ; ; 
whereas the moſt perfect of my former micromieters, with the 


ſame inſtrument, had a ſcale of lets thah this two thouſaidth 


part of an inch to a ſecond, 


The meaſures bf this micrometer are not — to double = 


fears only; bit may Be applied ts any other objects that require 


their ſatellites, the mountains of the moon, the diameters of 
the fixed ſtars, &c. 
For inſtance, October 22, 1781, 1 meaſured the apparent 


diameter of # Lyrz; and judging it of the greateſt impor- 


tance to increaſe my ſcale as much as convenient, 1 placed the 
' micrometer at the greateſt convenient diſtance, and (with ſome 
trouble, for want of longer handles, which might eaſily be 


added) took the diameter of this ſtar by removing the two 
lucid points to ſuch a Aftance As juff to incloſe the apparent 
diameter. When I meafured my radius it was found to 


be twenty-two. feet fix inches. The diſtance of the two 
lucid points was about three inches; ; for I will not pre- 
tend to extreme nicety in this obſervazj jon, on account of the 
very great power I uſed; which was 450. From theſe mea- 
ſures we have the magnified. angle 38“ 10”: this divided by 
the power gives 0 „355 for the apparent 8 of 4 Lyræ. 
The ſcale of the micrometer, on this occaſion, was no leſs 
than 8,443 inches to a ſecond, as will be found by multiplying 
the natural tangznt of a ſecond with the power and radius in 

inches. 
November 28, 1781, I i the diameter of the new 
ſtar; but the air was not very favourable, for this ſingular ſtar 
was not ſo diſtin& with 227 that evening as it generally is 
2 2 with 
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u A Paper to obviate ſome Do ubts concerning the great Mag- 
7 Hus Powers uſed. ku Mr. Herſchel, F. R. S. 


| TO SIR. JOSEPH. BANKS,.BART..P« A. 8 


EF: 


$2.85, 


T HAVE the . of Poing before you the reſult of a PR X 

. of meaſures I have taken in order to aſcertain, once more the - 
powers.of my N ewtonian ſeven-feet reflector. The method 1 
have formerly uſed, and which I ſtill prefer to that which 1 
have now. been obliged to practiſe, requires very fine weather - 
and a ſtrong ſun-ſhiny day; but my impatience to anſwer the 
_ requeſts of Sir JosEPH BANKs would not permit me to wait for 
ſo precarious an opportunity at this ſeaſon of the year. The 
difference in all the powers, as far as 20 10, will be found to 
be in favour of thoſe I have mentioned; and, I believe, a 
much greater concurrence could not well be expected, where 
different 
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7x a Paper: fo — * Doi N „ 
Ae methods of aſcertaihing them are uſed. The varia · 
tion in the two higheſt powers is more conſiderable than I was 
aware of; but ſtill may ealily be ſhewn to be a neceflary conſe. 
quence of the difference in the methods, However, if upon 
comparing together the methods it ſhould be thought, that the 
power 5786 is nearer the truth than 64 50, I ſhall readily join 
to correct that number. The manner in which 1 have now 
determined the powers is as follows: I took one of the eye 
lenſes which magnifies leaſt, and meaſured its ſolar focus by 
the ſun's rays as exactly as I could five times, which proved to be 
4064. 1.04, 1.09, 1.01, 1.05, in half-inch meaſure, a mean of 
which" is 1.04. The ſidereal focus of my ſeven - feet Ge 
is 170.4 in the ſame. meaſure. Thence, dividing 170.4 
1.04 we find that the teleſcope will maguify 163.8 times 4 
that lens is uſed. This power being found, I applied t the ſame 
lens as a ſingle microſcope to view with it a certain object, 
which was a drawn braſs wire faſtened ſo as not to turn upon 
its axis or change its poſition ; for theſe wires are ſeldom per- 
fectly round, or of an even ſize, and it is therefore neceffary to 
uſe this precaution to prevent errors: then, with a fine pair 
of compaſſes, I took four independent meaſures of the image 
of the braſs wire, which was thrown upon a ſheet of paper 
exactly 81 inches from the lens, the eye being always as cloſe 
to the lens as polfible. 1 viewed the ſame wire, exactly in tlie 
ſame manner, with every one of the lenſes; and meafur̃ed the 
pictures upon the paper. Whieh 1 came to the higher powers 
the wire was exchanged for another 4.37 kitnes thinner tian 
the former, as determined by comparing the proportion of their 
images 54 to 2351, taken by the ſame lens. 
When the images of theſe wires are obtained, the power of 


the teleſcope, with every one of the lenſes, becomes known 
by 


Powers as 
they have 
been called 


in my papers. 


Z * 


mages of à wire throwr| 
upon a paper in — 
of half inches. 


146 


278 


5 | 


754 
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1536 


2010 
3168 
6450 


77 


281 
635 Fd * 6260 
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Smaller wire. | 
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dus naguifiing Pieders ed by l. Ease. 


by one plain analogy : vix. as the image of the wire by tha firft 
lens (771) is to the power it gives to the teleſcope (163.8), fo 
5s thei image of the wire by the ſecond lens (119) to the power 
it will give to the ſame teleſcope (250.7 )- The particulars of 


all the meaſures a are as follows 


A mean of 


che four 


meaſures. 


powers as they 
ſcome out by this. 


9 
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method. 


78 


78 <q J 
227 | 19 119 119 119 


119 


1431 


* 0 
26. 


841 
1074 
1284 


250. 7 


170 4. 
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1391 8 
496.7 


[775.1 


1986.7 


[1179.9 


An excellent lens, loft about eight months ago. 


236 236 238 ER 
283 281 


"M 2362 
28114 


629 


2175.8 
2585.5 


5786.8 


] beg leave, Sir, ——_ to mY a ſhort deſcription of the method 
I have formerly uſed to determine theſe powers. In the year 
1776 L erected a mark of white paper, exactly half an inch in 
diameter, which I viewed with my teleſcope at the greateſt- 
convenient diſtance with one of the leaſt magnifiers. . An, 


aſiſtant was placed at rectangles in a field, at the ſame diſtance - 


from. . 


- of whe: „ke 66d} 20 — riihrkes it · by ay Ii 
this beisg meaſured gave the power of the inſtrument᷑ at once. 
The power thus obtained was corrected by theory, c probe i. it 
to what it would be upon infinitely diſtant objects. _ "The 
wers of the reſt of the lenſes I deduced from this by”: a Ca- 
—__ piece, which I made for that purpoſe. | ABCD (fig. 1.) 

reſents a perpendicular ſection of it. The end A ſcrews 
into the teleſcope. Upon the end B may be ſcrewed any of the 
common ſingle- lens eye- pieces. Inn is a ſmall oval plane 
ſpeculum, adjuſted to an angle of 45* by three ſcrews, two 
whereof appear at op. When the. obſerver-looks in at B, he 
may ſee the object projected upon a ſheet of paper on a table 
placed under the Camera- piece, and meaſure its picture a, 5, as 
in fig. 2. The power of one lens therefore being known, that 
of the reſt was alſo found by comparing the meaſures of the 
projected images. 8 
It may not be amiſs to mention His of ihe advantages and 
iinconveniencies attending each of theſe methods. When we 
take the focus of an eye· lens, which the firſt method requires, 
we are liable to a pretty conſiderable uncertainty, and in very 
ſmall lenſes it is not to be done at all. Moreover, in calculating 
the power by that focus no account is made of the aberration 
which takes place in all ſpecula and lenſes, and increaſes the 
image, fo that we rather find out how much the teleſcope | 
ſhould magnify than how much it really does magnify ; but in 
determining the power by an experiment we avoid theſe diffi- 
culties. 17 555 ms 
On the other hand, when the power is very great, the latter 
method becomes inconvenient, both on account of want of 


light 


— Feucalanithe/ meaſute, and af courſe later than ib ought: to bes 
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be in de — and awvery ente dest eich . 
Nes place, ind makes the picture tod ſindiſtinct t h;% very ac 


and this will account for the exceſs in the meaſures of my two 


largeſt powers. However, when I employed 6450 upon the 
diameter of « Lyr, 1 liictine to rhitik the method 1 had uſed 
when I determined that power, ought to be preferred, becauſe 
my Lamp: micrometer gives 1 the meaſure of an obj eck. a as it ap- 
pears in the teleſcope, and, thetefore this aberration is included, ; 
and ſhould be taken into confi deration. 8 5 | 5 
Io prevent any miſtakes, 1 with to mention again, that 1 
have all alon g proceeded experimentally in the uſe of my powers, 
and that I do not mean to fay I have uſed 6450 (or 5786) upon 
the planets, or even upon double ſtars; every power I have 
mentioned is to be underſtood as having been uſed juſt as it is 
related; but farther inferences ought not as yet to be drawn. 
For inſtance, my obſervations on e Bootis mention that I have 
viewed that ſtar with 20 10 (or as in the above table with 2175) 
extremely diſtinct; but upon ſeveral other celeſtial objects I 
have found this power of no ſervice. Many plauſible ſug- 
geſtions have already occurred to account for theſe appearances; 
but I wait till farther experiments ſhall have furniſhed me with 
more materials to reaſon upon. The uſe of high powers is a 
new and untrodden path, and in this attempt variety of new | 
phznomena may be expected, therefore I wiſh not to be in 
a haſte to make general concluſions. I ſhall not fail to purſue 
this ſubject, and hope ſoon to be able to attack the celeſtial 
bodies with a till ſtronger armament, which is now pre- 
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Dr. warsOoN j junior has done me the favour ſeparately 

| Falk and meaſure the powers of my teleſcope'; and 
placing the greateſt confidence j in his accuracy, 1 rely on! 
meaſures at leaſt as much as my own. 
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Er ORE I enter into a. detail of 5 f new ended 1 
D have made in the proſecution of this ſubject, Lmuſt beg 
| leave to rectify ſome miſtakes 1 bare fallen into in nn 
: * 20 11,9 6) 
vb ab ied | the r of ad dhe n vp 10,5 gr. of 5 
** oye fixed alkali, I made no allowance for the ſmall 
auantity of earth it contains, | viz. o, 7035 of a grain; but in 
large quantities of alkali, this proportion is conſiderable, and 
occaſioned a ſmall but ſenſible error in my ſubſequent calcula- 
tions of the proportion of ingredients in neutral falts, the 
quantity of alkali being, by that fraction, eſs than I ſuppoſed 
it in 10,5 gr. This correction being made, it will be found, 
that 100 gr. of perfectly dry vegetable fixed alkali (abſtracted 
from the quantity of earth) generally contain 22, 457 gr. of 
fixed air inſtead of 21, as I before determined; yet the former 
determination is right, where the earth is not ſeparated, yet 
may well be ſuppoſed to exiſt, as in the alkali of pearl-aſh, 
purified by three repeated calcinations and ſolutions. ' Hence 
alſo 100 gr. of ſuch alkali, free from earth, water, and fixed air, 
take up-46,77 gr. of the: mineral acids, that is, of the mere 
A a 2 acid 
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perfectly dry  vitrialaje contain 50, iiof real 

89040 £4194 Ef þ of. | 3 Ts $149 of Water“ Styled | 

hs te, loſes oply, 1. per, cut, of water in a. Heat in 
13 bs ang 1 iy 135,2% agg in gas aue. and. dee 

ns 68 Ag Water. 

109 > l, of. e petal a dried, contain 5056 of acid, 


r A 


proportion « of water ia 6 ey 
- cryſtals, being expoſed to a oat of — foe nes, roomy loſt 
3 gr. of, their weight, without-cxhaling auy acid Ie; but 

ofec' to a heat of 200%, the ſmell of the-tHitrous acid = 
diſtnctly Ferceiued. Nence 100 gu of eryſtalllnsd-hitre con- 
rain 29.89 of mere acid, 63,97 of alkali, and 6, 14 of wagcrd 
rpg of dgaſtive ſalt peifeQhsdry-contain\29;6Þ'0f" marine 
Py 4 of alkali, and; 6,85: of! water.. 100 gr. of. coyſtal- 


lized digattivg, kak loſe hun T gr.. of their weight before the 


*. 


frnell of. the marine * arina and honce ee en 
A r: oi waters rr DAG 44 + 5 
1 the miſtake ch ca 5 ne a 8 
nech was. thas, which I:felt into. when. L imagined, that the mix». 
of oi oil of: vitro} and; water, and ſpirit- of nitre and water, 
had had atta ingd their maximum of denſity when, they: had cooled 
to — 5 temperature of the. atmoſphere, which at the time I 
mage: my expe iments Road. between 50 and 60* of: FAWREN= 
urtr. The former I had even. fuffered. to ſtand fix hours, 
which was much longer than was. neceflary fox its cooling; bur 
when the acid was ſo:much' diluted; as to cauſe little or no heat, 
L allowed it to ſtand but for a very little time before I examined 
its. Oy n ſeveral; months. alter E found many of theſe 


mixtures 


oil of vitriol, to which even kite irs weip ir" of 18 
added, grains its · urrhoſt denſity, and fart madre Whg Phar 
proportion off waket js uſe: : thus, when: 1 made thi ixfure 
of 2579475" Fr. of: Sits -vitridl,; whoſe ſpecific” githiny was vas 
f 1,819, with 180 of water,, E found i its denfity fix hc whe after 
1,771 4 but after twenty- four hours it was 1,798 : an 2 2 ch hehe, 
: according to the teaſoning in the fort her paper, the aodrijed den- 
fity was at leaſt 86 % inſtead” of ,045"as J had formerly and | 
it. But by uſing ol, off vitriol RA more concentrated, whoſe: 
ſpecific gravity was 4,8846, I was enabled by a frilar train. 
of reaſoning, to make a (IL nearer approtimmation, An I found 
that the accrued denſity of oil of vittiol, whoſe "ſpeeific gra- 
vity is 1,819, amounts to 0,104; 7 and conſequenth its mathe 
matical Tpecific rfavity is £715, "65 gr. of this oil ef vitriol 
ntained, as I before found, 3:65 of mere acid, and the * 
mainder water, then the weight of an equal bulk of water is 


3.79 9745, and ſubtracting; from chis the weight bf tlie water 


that enters into the ebmpofition of the oil of ge it ei be 
found, that the weight of # bulk of water, equal tot the kcid 
part, is 0,84, and conſequently” the ſpecific pee of the 
pure and. mere acid! part i 18 4226. * pon this grotag, a and 
conſtantiy allowing the! mixtures to keſt at leaſt twelve 
(until the oil of vitriol was diluted: with four times vile ee 
of water, and then often only ſix hours) before their geuſity 
was examined, I eonſtructec the table hereto annexed? the tem- 
peratugy of + the bam I —— heyy | between 50 and. 685 1 
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| With rich cogard t to the nitrous ud, 1 "I atfo q had | 
_ little too precipitate as to the time of examining its 
after it had been mixed with water. Hence, retaking 
fome whoſe ſpecific gravity was 1,474», 'T allowed the mit: 
to reſt twelve hours, until. it was diluted with twice its 
of water, and the ſubſequent mixtures ſox. hours a -Feaf! 

the former proceſs, of reaſoning, I found the ſphcibi 
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64 2 . Lr cohſi | differen 
deavoured to find tlie quantity of this alte teration, 2 | t6 
late what this denſity would be at '$5%;- that th 0 . hg 
acid and water may thereby be inveſtigat ed. | 
To this end I tock ſome dephlo fticated | 
examined its ſpecific gravity: * different e of tea, 1 
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5 the wotal 4 expat ion ot his ſpirit of nitre from 
30 to 12d, that is, by 90% of heat, was „527; for 
1,465 50 15412350 527, by which we ſee that the dilatations 
are nearly proportional t to the degrees of heat: for beginning 
with the firſt dilatation from 30 to 46˙ that is, by 16˙ of heat, 
2790. 0,0527' :: 16 oi oog g but in reality theſe 165 of heat 

: afforded a dilatation equal only t to '0,0063 3 - for 1,469 50 — 1,4 587 
So, oo6g; ſo that the difference betwixt the calculated and 
abel dilatations is only es a a differen ce of no conſe- 
quence in the preſent caſe, and that might ariſe from the i im- 
merſion of the cold glaſs ball filled with mercury in the: liquor, . 
it being the ſolid I uſe to try the ſpecific gravity of "liquids. In 
the next caſe the difference is ſtill leſs; for <= go . 0,0527 :: 
56. 0,0327; but 56* of heat produced in reality a dilatation 
of 0,0348 for 1,46 50 — 1,4 go2 = =O og bo tak the calculation 

is deficient only in n ... 
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Here alſo be — are ag. "ads to the Ae 
of beat; for 1105 of heat (the difference between. 3+ and 250} 
. produce an expanſion of 0,0958 z. and 15* of heat (the dif- 
ference between 34 and 49) produce an expanſion of 0,0097, 
and by calculation 0,01 2 A winch. ul differs from the truth 
only by ee 


T” 


By this experiment we ber, that the fhonger the ſpirit of = 
znꝛitre is, the more it is expanded” by the fame degree of heat: 
for if the ſpirit of nitre of the laſt. experiment were expanded 
in the ſame proportion. as in the firſt, its dilatation by 1165 of 
heat mould be 0,0579, whereas it was found to be:9;09 58. 
As the dilatation of ſpirit.of, nitre is far greater than chat of 
water by the ſame. degree of heat, and as it conſiſts — 4 of | 
acid and water, it clearly, follows, that its ſupertor dilatability 
muſt be owing to the acid part; and hence, the ore acid is 
irt of nitre, che geeater I 


; 


contained. i im a given quantity of {pk 
its dilatability.. We might therefore ſuppoſe, that the dilata- 
tion of ſpirit of nitre Was intermediate betwixt that of the 
quantity of water it contaius and that of its quantity of acid; 
but there exiſts another Power alſo which prevents this fimple 


reſult, namely, the mutual attraction of the acid and water to 
each other, which makes them occupy 2 ets ſpace: than the 


ſum of their joiut volumes, which condenfation 1. have there- 
fore called their accrued denſity. Taking this into che accbunt, 
. | 3 VERS i ö 


> ets — 5 2855 
we may conſider the dilatation of ſpirit of. nitre as equal to thoſe 
of the quantities of water and acid it contains minus the condemſa- 
tion they atquire from their mutual atria and this rule holds 
as to all other heterogeneous compounds. 
To find the quanties of acid and water in. ſpirit of nitre, 
whoſe ſpecific gravity was found in degrees of temperature dif- 
. ferent from thoſe for which the table was conſtructed, vi. ” 
| 555 or 56? of FAHRENHEJT, the ſureſt method i 5 to find hq 
much that ſpirit of nitre is expanded or condenſed by a greater! Gr 
leſſer degree of heat, and then, by the rule of proportion, find 
what its denſity would be at 55; but if this cannot be done, 
we ſhall approach pretty near the truth, af we allow 2.2, for 
every 15 of heat above or below 55 of FAYRENHEIT, rig 60h 
the ſpecific gravity of ſpirit is between 1,400 and 1,500 wd 1 
v5 when the ſpecific gravity is between 1,400 and 1,300. - 
As to oil and ſpirit of vitrzo] 1 found the dilatations 
exceeding irregular, probably by reaſon of a white foreign : 
matter, which 1s more or leſs ſuſ pended or diſſolved in it, 
5 according 00 its greater or lefſer dilution. This matter 1 would E 
not ſeparate, as 1 intended trying the denſity of this ſubſtance 
in the ſtate in which it is commonly uſed. In general I found, — _ 
that 15 of heat cauſe a difference of about rev in its ſpecific {| 
5 gravity when it exceeds 1, 800 and of {os when its ſpecific 
gravity is between 1, 400 and 1, 300, its dilatation is greater t than 
that of water, and ſo much greater as it is ſtronger. . © 
| The dilatations of ſpirit of falt are very nearly proportnal 
to the _— of heat, as apf by the > eng: table, | 
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above or below 5 . in order to reduce It to 5 5s. the degree | for 


"which its proportion 15 acid and Water was calculated. 5 The 
dlatability of this acid is much greater than that of water, 
"ne even than that of the nitrous acid of the ſame denſity, 

my now proceed to examine the quantity of pure acids taken 
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That; which 1 —_— ve 5 Was 1 * W- 
; 1 by a peculiar and ingenious procely trag it in the 
Ws: purity. form common ſalt. 0 i 4 5781 

Of this alkali I. rendered a 


4 rtion tolerably conflict in a the 
- LOS . manner, and evaporatin 1 cz. of the cauſtic ſolution 


to perfect dryneſs, I found it to contain 20, 25 gr. of ſolid 
matter. I was aſſured, that the watery part alone exhaled 
during che evaporation, as the quantity of fixed air contained 
in it was. very ſmall, and to diffipate 1 this a much greater heat 
would be requiſite than that which I uſed. This dry alkali I 
immediately diſſolved in twice its weight of water, and ſatu- 
rating it with dilute vitriolic acid, found it to- contain 2,25 
gr. of fixed air, that being the weight which the ſaturated ſo- 


lution 


2 85 
— p WM. ba 
x 1 " ni * = hy % T e 
"0 7 r | NG 
„ * =” - * — — LI 
- _ * 2 i = * R 
n 8 » 25 a 


5 - 
* tt; LIST I A - [ — = - — — r a+ * - z 1 
+ * * P 8 * L — * 23 — p : F » Y > p 4 p , 4 * 2 E Y 7 > . 
KEY . 1 . . 4 _ * + wi; " N | . q 2 6 + C — » 
. * N —— * - wn * = : A — N * 9 . 4 :0 p q , + 4 A- =. 2 2 Y 7 rs - i 
72 K _ * 9 * 2 8 :, l _ *F. 4 „ =>. 2 4 - p of . f 4 = a - F * ut * 1 * « 2. 
Y 2 y : 4 a 7 A . * 1 n * . - © = Y 3% ud * 8 4 > 4 * h VS. 2 = 4 2 — 4 - Da * 4 
2 L : as 2 / "FE * — 5 or =P q 2 5 : 1 1 _— Pe 0 \ EQ "ke . "Sv © : Py. ES _ Os 
o * = . 7 8 p »* N 4 . * < > 2 9 if E” ok > "oF N 1 
* «ah Jo * 4 « , = *L 2 . * i 2 N 4 5 N * * 11 . | 8 — 
* 3 5 143 * 3 ö * "SE a 2 2 2 f g a OS — . = : 
4,4 » 4 \ * 4 * 9 1 . * — N — 22 — — * — - - — — 1 
4 * 4 3s 4 — — 5 - - — - - 4 . 3 cpa A a 
4 WS 4 . 5 — * hd — — 1 — 
" — — — — 
* W — = — — — N - 4 . 
8 —— - * 4 
8 . \ g 
* 


7 
» \ 2 
a : 
— 8 _—_— * r ” * . y 
' * 3 — "3 * 8 S Sg” 
. 3 * 1 „* \ * 9 1 
, = K r — * m 3 4 
- - A % PRs 4 ; 
9 BE > © ib _— of of. oth xt % 
F 1 bigs *. * 3 970 . C ” . . „ 2 
>> ae PA " # * 4 te 1 72 
Henn | 


— 


— 
82 


. — 
8 — * 
PE” ins — Ss 
” — — ** 2 * —— 


1 


7 = — 
— en hs — 
— — — 


* 
. 
Deer * = — LED [7 | = 
_ by "=> 


of 2 n 


E 4 


2 - a. 
— —— 8 — 


oy 8 c. 'of d e et. ts 
| Fatlo! ect of being equal to the joint weights 6 the: water, 
Alkali, and ſpirit of vitriol employed. «151597 o 
Fh quantity of mere! vitriolic „. Adrare 
ron: gr. .of pure mineral alkali 1 found to be 60 or 6t gr. the 
faturated/ ſolution, tlrus: formed, being eua por ated te perfect 
dryneſs weighed 36,5 gr. j but of this weight only 28, 38. were 
| — _ acid, therefore the remainder; that is, 6,1 BOD "wet 
Hence, 100 gr. of 6LAUBER's: falt, perfectly dried 
— — 29,12 of mere vittiolic acid, 48,0 of mere alkali | 
and 22,28 of water; but 6r.aver's ſalt cryſtallized contains 
a much larger proportion of water ? fo om gx. of theſe: cry- 

tals being heated red-hot: loſt 55 gr. of their weight. This 
| loſs E ſuppoſe to ariſe. merely from the evaporation of the wa- 
tery Part, and the remaining 45 contained: alkalip water; and 
acid, in the fame proportion as-theirod gr: of GLAURRNS falt, 
perfectly dried, abovementioned ; then theſe 45 contained: 13,19 


gr. of vitriolic acid; 2 138% of fired alkali, and 9,94 of water; 


| conſequently: 100 gr. of cryſtalhzed . AUER {alt contain 
- 2 3,19 of vitriolic acid, | 21,87 of alkah;- and 64.94 ef water. | 
I alſo ſaturated this alkali with the dephlogiſticated nitrous 

acid, and! found. that 100 gr. of the alkali took up yy of the 
mere nitrous acid in the experiment I moſt depended on but 
this quaiitity varied in ſome experiments a few grains, being 

imes 63 gn.; ſb that 1 conclude the 


ſometimies 60% and ſometime 
proportion af his acid, taken up hy the alkali, is nearly the 
ſame as that of the virialicoaci Suppoſing this quantity to 
be 57 gr. chen 100 gr. Cubit nitre, perfectly dry, cuntai 30 
of acid, 52,18 of: alkali, and 17, 82 of water; but Cubic nitre 
cryſtallized; contains ſomething more water; for 100 gr. of 
theſe N — about 4 by gentle dryin g3 therefore 100 — 


— 


| 0 Kalt anti 28,8 of ackd; oog of ea 
and 21,11: of water. eg ord bo) TI 20-3! bog ile 
Of more. marine acid, 10 gr. of this alkak eee by 
.ito 66 or g perhapa one reafbin of this variety is, that itis 
excesding hard to hit the true point of ſaturation. Allowing it 
to be 06 gr. then reo gr. of perfet̃tly dry common ſait contain 
nearly: g5. of teal acid, 5g of alkali, and 13 of waer but 
10 gr. of the cryſtalſtred ſalt boſa 5 by evaporatiom i then 100 
Jof thete 2 cbixtain || 33.3 e an and 
"3617-0 Wu bt C490 74390 ud : d 10 02,0: 
The e bed as Akri und * in pd 
ned miheral alkah, L inveſtigated thub: 200 gr. of theſe cry- 
Nals were  diflolved in 240 of water:;'the ſolution was ſaturated 
by ſuch a qilantity-of fpicir of nitre a8 contairied 40 of mere 
mitreus acid hence P änferted, that theſe 200 gr. of alkali 
contained 70 of real alkali, The faturate ſalution weighed 
40 gr. leſs than the ſtun of its originab weight, and that of the 
ſpirit of nitre added to ; thereforetit loſt qo: gr. of fixed; air. 
The remainder, therefore; of the: origirial weight of the cry- 
ſtals maſt have been water, chat ib, 90 gr.; | condetquenthy 100 ö 
gr. of cheſe Adee e 33 of: N e 20 bf _ a, 
aud 45 U Mt iii nes 0 5 hn; 
This proportion is, e with ges to the all, 
vs different from that found by Mr. nn A and'Lavot- 
tn, which I impute to their having hſed ſoda recently ery- 
ſtallized. Mine had been made {ome months, and probably 
Joſt much water and fixed air by eVaporation, which altered 
the proportion of the whole. According to the calculation of 
"theſe philoſophers 100 gr. df chis alkali zakes up Bo of fixed 


* . 1 
— 9. - 
6 1 | 44 442 \ % 
* * 
*, 
* 


The 


1 00 al 


4 
þ * 
1832 0 
FA 


1 . 4 gung of: the en wird OY 
| weighed in en I found to be 1.441. TT) . 
1 l ramon e 2:29 tto;$tnn 4 N 

; (136107 eee 10 141 | o4 248 A aver 


r n vo LATILE/ALE ALL 55 


. 
1 16112. UE f C134 310 '4; 


1 is not vofible 1 the old ae . to find the 
proportion . © of the ingredients i in volatile alkalies, whether: in a 
liquid or in a concrete ſtate; ſeeing that, though it may be 
ſeparated from. figed air, yet it cannot from water, on aeconnt 
of its extreme volatility. Then to ſind this proportion we muſt 
recur to the experiments of Dr. vn Is LRV, who by;his new ana- 
lyſis produced this alli fee from the atrial acid and water in 
the form of air: aud in che third volume of his enen 
p. 294. inforn us,, that * meaſures. pf alkaline air take up, 
and ate ſaturated by, 4. meaſure of fixed air. Let us ſuppoſe - 2 | 
the meaſure to. contain 100 cubic inches; then 1865 N 
inches of Alkaline air take ap 100 of fixed air; > but 185. cubic 4 
inches of alkaline. air weigh, at a medium, 42,55 flr· and 
100 cubic inches of fixed- air weigh 57 gr.; then 109 Sr. of 

pure volatile alkali, free from water, take up 134 of 1 
_ ' expelling its aerial acid from a parcel of this alkali; in a vx 
concrete: ſtate, and formed. by ſublimation, I found-100 gr. of: | | 
it to contain 33 of taxed air, and therefore, according to the N 1 | 
preceding creafonings 89,47. of real. alkali and 7.53 of water 9 
Her cent. 1 
Sarurgting a folution- of. thisalkali with the vitriplic, nitrous, _ 
and marine acids, I found, that 100 gr. of the mere alkali 4 
take up 106 df mere vitriolie * * of the nitrous, and 

0 3 155 
30 pf thü marine. The 


a 


waſh 


\ | — a 4 
| * q _ D q —_ * J 4 
N * — = = —— F 1 _ \ 3 & 
- ; _ , bo hs. "Dy PR \ = » * py * y \ = - 1 $4 2 
N * ; : R „ 7 q ** 2 * 4 - - 4. 1 6 N | — * * ' , 4 3 : © 5: 
Pe N wW MN p * 4 3 » : ; ” 4 0 . 8 E 4 Þ 
: - > - . 5 wo ** * ; - 72 2 2 a5 7/6 * 4 —— _—_ __ 4 4 
. 5 * _ 5 N = 4 3 | os 73 1 ? 2 4 + M MM Loy 8 WF + - 1 
N : _ 3 PF. , * K * . " =” . F * TT: i 4% L. " +2 3 * 3 ” „ 
9 „ 8 wa.” ATT RS . * bt r e "2 a -< 
« K * 2 - ow - —_ a _ . Ef Ms »%y : $ Bog 1 3 =” k Pt — 7 * Ld : PR * * | 8 7 
» 
* 
7 


6 * Sy 3 
b ©. 4 IH 4 aq. m8” as. b 1. : * 1 
3 8 "ESE > .- 


* > 
A 


_ 
4 ch 


. 


eee 


— — 
2 4 


"_ — 
— 
1 f 
: l = nd — bes. ach RET. . | 
= = a — p 84 3 f 5 
n E "+ * i * 706 NT A — "480 - we * * 7: 28 7 
: | * —— 3 4 
; - - ” F,0 -++4-% Yo. . = * > - 
1 1 2 k * 1 * "4 — 


N 


— - 


MR" 
wy i 
ae 


- 6 a 
{ana op Re SS 


2 5 * 
3 " 


4 pl — 2 3 K — , —_ 
RR. * . err 2 
ä * n 4 4 i i 
1 \ * 
* * = , * #2 a 4 2 * 7 WP 
„ 1 2 - 
1 i 


LE On. 


bee 
"i u ben 03 aþ01.32m Laier N El 25 elde bog 1 


104 of mere nitrous ac 
mediately in- the vitriolie ad, I precipit 
nitrous by the graduil addition 6f the vitriolie and found 
chat to effect this 91 or 92 gr. only of mere rann, acid were 


mere marine acid. Thie ſolution, which is at firſt colourleſ: s, grows 
: greeniſh on Randing! Natural Gypſum varies in its proportion 
of acid, earth, and water, 160 gr. of it containing from 32 
to 34 of acid, and alſo of earth, and from 26 to 32 of water. 
The artificial contains 32 of earth, 29,44 of acid, and 38, 56 
of water; when well dried it loſes about 24 of water, and 


— 


Water. 


2 SW? 


æther was 23,4076. "0124.1 f ena | zac: 3% i berger 
The proportion of water in the different ammoniacal ſalts 1 
have not been able to find, on account of their volatility; but 
believt it to be very. ſmalli as volatile alkali and fixed Air(@ryſtal- 
Tize without the help of water, en yk are in an atrial. ſtate, 


Dr caroknnoys: 


„% Vi * it ny 63:.,7603, 7 4 . 


I firſt Aidolved this* earth in this nittous ratidy! and fob " 
after allowing for the Tofs/bf fixed ir and the quantity of wa- 
ter 1 formerly mentioned, 100 gr. of the pure eartli take up 

acid. Inſtead of diſſolving this earth im- 
ted its ſolution in the 


EARTH, 


Nour" E302 et t SO! 40 ont 
100 gt. of this pure earth demand for hes aten 7 112 * 


thetefore contains 42 of earth, 39 of acid, and 8. of water 
per cent. * 
100 gr. "nitrous ſelenite, 6 carefully dried, contain 3 * of 
acid, 32 of earth, and 34,72 of water.” | 2 

100 gr. marine folenite, well dried, fo as to loſe no _ of 
the acid, eontain 42,56 of acid, 38 of earth, and 19,44 of 
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or ' MAGNESIA on MURIATIC EARTH. 
This 1 — 4 and free Suit and air, could: not 
be: diflolved in any of the acids without heat. In the tem- 
perature of the atmoſphere even the ſtrongeſt nitrous acid did 
not act upon it in twenty-four hours; but in a heat of 180 
| theſe acids diluted with four or fix times their quantity-of 
water attacked it very ſenſibly; but as much of the acids is 
diſſipated by heat, I could not judge of the exact quantity of 
acid. requiſite to diflolve a given quantity of it, any other- 
wiſe than by precipitating the ſolutions by another ſubſtance, 
whoſe capacity for taking up acids was. known. The ſub- 
ſtance I uſed was a tolerably cauſtic vegetable: alkali. By this 
method I found, that 100 gr. of pure magneſia take up 125 gr. 
of mere vitriolic acid, 132 of the nitrous, and 140 of the 
marine. None of theſe ſolutions reddened vegetable blues; 
all of them appeared to contain ſomething gelatinous ; that in 
the marine acid became greeniſh « on ſtanding for ſome time. 
100 gr. of perfectly dry Epſom ſalt contain 45,67 of mere 
vitriolic acid, 36,54 of pure earth, and 17,93 of water; but 
100 pr. of cryſtallized Epſom lofe 48 by drying, and conſe- 
quently contain 23,75 of acid, 1 y of earth, and 57,25 of 
water. Common Epſom falt contains an exceſs of acid, for 
its ſolution reddens vegetable blues. 
100 gr. of nitrous Epſom, well dried, contain 3 5:64 of 
acid, 27 of pure earth, and 37,36 of water. 
The. ſolution of marine Epſom cannot be tolerably dried 
without loſing much of its acid, together with the water. 
The ſpecific gravity of pure muriatic earth is 2, 3296. 
Vol. LXXII. OS - OF 
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or EARTH, OF. ALLUM OR ARGILLACEOUS EARTH, * 


| ſurpriſed me much, as moſt writers ſay it contains ſca 
It diflolved 1 in acids with a moderate efferveſcence until the heat 
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This earth 1 found 1 to | pains da 26 per ae. of Gxed 3 ar; | 
though | I. had ꝓteviouſly kept it red-hot for half an hour: this 


any. 


was. raiſed to 220”, after which I found the ſolution lighter * 


han. the quantities employed in the proportion J mentioned. 
100 gr. of this earth (excluſive of the fixed air) require 133 


of the mere vitriolic acid to diflolve them. This ſolution 1 
made in a very dilute ſpirit of vitriol, whole ſpecific gravity 


was 1,093, in which the proportion of acid to that of water 
was nearly as 1 to 14. This ſolution contained a ſlight exceſs 


of acid, turning vegetable blues into a browniſh red; but it 
eryſtallized when cold, and the cryſtals were of the form of 


allum; fo that I believe this to be nearly the proper proportion 
of its acid and earth; but there was not water enough to form 
large cryſtals. As this ſolution contained an exceſs of acid, I 
added more earth to it,” but could not prevent its tinging blue 


0 paper red, until it formed an inſoluble ſalt, that is, one that re- 


quired an exteeding large quantity of water to diſſolve it, and 


while part was thus become inſoluble, yet another part would 


ſtill retain an exceſs of acid; ſo that at the ſame time part would 


be ſuperſaturated with earth, and another with acid, if tinging 


vegetable blues be a mark of an exceſs of 2 —— in- 
deed in this. caſe ſeems dubious. 


100 gr. of Allum, perfectly dried, contain 42,74 of acid; 
32,14 of earth, and 25,02 of water; but cryſtallized allum 


| loſes 44 ber cent by deſiocation; therefore 100 gr. of it contain 


43-94 acid, 18 of, earth, and 58,06. of water. 
L 


FOO 


_ gr. of this ne cath; nk 46 far gs 1 can judg 
dhe mere altfous/ acid. The foladbn-Qilt'refldeh! 
| blues; but after the addition of this- quantity of purs earth, I 
think it was, that an iuſoluble ſalt came to be formed The 
ſolution, when cold, /grew-turbid;" and could not de wholly 
diſſolved by 5oo times its weight of water. 

The ſame quantity of pure earth requires 174) 46 i the 
mere marine acid for its ſolution ;- but the ſolutlon ſtill red- 
dens vegetable blues. After this an inſoluble ſalt Was Weed 
but the beginning of its formation is wer Tiſtovited) * 
in this and in the former caſes. 

The ſpecific gravity of PINE earth containing; 25 - 


gr cent. of . yy; I found to be * He, u d 366 


* 


0 FE * HL 0 0 I 8 T 0 N. 1 1 * 
" Hafan mans to Pe e its. proportion in various com- 
| onde: and particularly in- 3— . it * be ne- 
12 to ſay ſomething of its nature. b F128 t f ir 
It is allowed on all hands, that axed a air, or hs Arial Acid, 
28 it is more properly called, is capable of exiſting in two 
ſtates; the one fixed, concrete, and unelaſtic, as when it is 
actually combined with calcareous earth, alkalies, or magneſi a; 
the other, fluid, elaſtic, and aEriform, as when it is actually 
diſengaged from all combination. In its concrete and unelaſtic 
ſtate it can never be produced ſingle and diſengaged from other 2 
ſubſtances; | for the moment it is ſeparated. from them, it 
aſſumes its atrial and elaſtic form. The ſame. thing may be 
ſaid of phlogiſton : : it can never be produced in a concrete fate, 
lingle and uncombined with other ſubſtances ;- for for the inſtant 1 it 
8 ; 15 
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9 flom the different portionis "6Þ ele- 


xs "Schibit i Yeparats 8 its fixed Rate, without recollecting, 
that neither can fixed air be ſhewõwn ſeparate in à concrete ſtats, 
nor chat phlogiftoh may alſo be in the ſatne predicament; while 


5 cohertte fixed. Air, i then aſſumes an aerial form, while 
1 the fixed air yields the ſubſtance it was combined with to the 
acid. This! is ſo true, that though a ſolution of lime in the 


. tio 0 chal in that acid ſcarcely Fields any; for all the fire 


8 that much ſenſible heat 18 produced on this occaſion, for which 


lier," it- ——— dead; 
al — mri —— 1 
ſtarice Jatiſe; according t the itrimertal. 


ry fire borrtatted an fuch fubſteness and abſorbed: by it, 
whit its ſenſible heat temairts the fa 


Pacific f. For walt of attention t 
1 


1 wy and hence called its. 

leſe different fates, the 
ey cn ef phtogiſton as 4 diner rificiple has bech. 
Frequet y ealled i in queſtion, arid chemiſts have been required 


8 


others Have Wan miſtaken the nature of inflammable air, 
and inagintd * it to be a combination of acid and phlogiſton. 4 
The reaſon Why fixed air cannot be ſeparated from any ſub- 
ſtance in # conerete ſtate is, becauſe hen it is ſeparated, for | 
inſtance" by means of an acid, there is always a double decom- 
potion; the” acid yielding its ſpecific quantity of fire tothe 


nittous acid yields" a confiderible quantity of heat, yet a ſolu- 


that 18 { looſe, and rendered fenfible in the firſt caſe, is ab- 
ſorbed by the fixed air in the ſecond caſe, being preciſely that - 

w HichH converts i it into an aerial form. The ſeparation' of phlo- 
giftdh fromm à metallic earth! in the form of inflammable air 
arifes from the ſame cauſe,” the diſſolving acid yielding its fire 
to the phlogiſton, which then aſſumes an' aerial form, while 
the phlogiſton ietds the metallic earth to the acid. It is true, 


. three 


WY 


Ms 


an elaſtic fluid-i in a cherte ſtate, which abſorbs 5 of the 


eh ph N E on in ah 
— AC Wo of phlogiſot im the tank read. 
not even: Oe ſixth. Secondly, m ogiſton 
bines with the acid itſelf. during — lutte, * : 
of its ſpecific: quantity of Fre, as Dr.-CRAWFORD: a PSY | 
and. as E hive fince experienced ; and this fire muſt occafion ſen- 
fible heat. Thirdly, much of the phlogiſtan, during ſolution, 
unites to the furrounding i atmoſphere, expelling. alſor-part of- 
{pe fe fire, and this alſo muſt oc on ſenſſble heat z and 
hence: it iow that metallic ſolutions in vacuo. are generally at 
ble 18 gg though with. a more violent elferyeſcence 
e hs cared of metallic calees is not 
pective metals, 


1 
Fn} 
— 


not couly becauſe neither this eig e acids: nor che ſorround- 


fire given out by the HSA acids, a8 it be an en 
M. muy 
- Ae: origin: 0 formation of TY Fg air being 1550 


Eo explained, TI now proc d to thew its identity and Homoge=- 


neity with phlogiſton. By phlogiſton/i 18 generally; u 


that principle. 1 in combuſtible bodies on which. their inflamma-- 


bility principally. depends; that principle to which metals oe 
their malleability and ſplendor; that which combined with 
vitriolic acid forms fulphur; that which. diminiſhes reſpirable 
air. Now inflammable air is that very principle which alone. 
is truly inflammable, as Mr. voLTA has. elegantly wewn. In 


effect, combuſtible ſubſtances are either animal or vegetable, 
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e or. charcoal from — | 
Mx. oN has extracted it, as did Dr. pRIESTLEY from 
reling,, {pint of wine, and ther, in all which it is the only 
Pftinsipls chat is:inflanmable, and they are inflammable only 
in proportion as they yield it ; or phoſphorus, from whoſe acid 
D. ai per has obtained this air by means of minium, for 
47 vas; the acid, and not the minium, that contained it, as Dr, 
PRI SSTLEY rightly conjectured, the acid obtained by deliques- 


Tenge WA * thoroughly dephlogiſticate I 
4 vitrified,. Mr. MARGRAAF. has ſhewn; or they are minen 
| Gudſianors, 2s, falphy , from which inflammable: air has been 
ſeparated | by. means of fixed alkalies, and, according to Dr. 
iN, allo, by means. of. marine air, or bitumens or bitu- 
5 minons ſubſtances, all of which; may be made to ch it; or 
metallic ſubſtances, as zinc and regulus n 
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"heh th : Fm: a neither 5 of, — i, dow when & 


ng is — impure; it contains. — 8 
mixture of arial acid, or, of oil, and from all ſome part of the 
ſubſtance, which yields. i it or expels i it, and hence its ſmell is 
5 different, according to the claſs. of the ſubſtances from which 
- kn extracted; but it is equally. true, that .none of. theſe ſub- 
ſtances contribute. to its inflammability; on the contrary, it is 
ſo much the leſs inflammable (that is, requires ſo much more air 
to be mixed with ĩt before it flames) as it contains more of theſe 
heterogeneous ſubſtances. | Hence inflammable air of the mo- 
raſſes 1s. never totally en * „ and, on the contrary, 
15 Roz, 146, 


inflam- 


"plan ür, from metal . which. is chere 
alſo the moſt inflammable. 1 — Sh * I * 0492 WT, 43 


6 3 . ö 


Second the Ade WR dens, 
. earths to a metallic ſtate, and gives them theilt metal 
lic ſplendor. This has been proved analytically and fyntheti- 
cally, and therefore may be ſaiĩd to be as completely; demon- 
ſtrated as any thing in natural philoſophy : thus Dr. puis T- 
LEY has: extracted inflammable air from iron and zine by heat 
alone; and the iron, thus ſtripped of its Phlogiſton, loft i its 
ſplendor, and was of a black colour, which is that which i iron, 
ſlightly dephlogiſticated, always aſſumes, as appears dy martial 5 
eibiops: ſo alfo zinc and regulus of arſenic, when once in- 
flamed; loſe their metallic appearance: ſo alſo a mixture of 
lead and tin inflames in a moderate heat, and then both are 
converted into a calx deſtitute of ſplendor and malledbility. 
On the other hand, if a current of inflammable air, in the act of 
combuſtion,” be directed on the calces of iron, lead, or mercury, 
they are immediately revived and reſtored to their metallic pF 
form, as appears by the experiment of Mr. cnAussiEx “. The 
following experiment is ſtill more concluſive: if a poliſhed x 
plate of iron be put into a ſaturate and dilute ſolution of copper 
in the vitriolic or marine acids (I mention theſe becauſe they 3 
are commonly uſed for the production of inflammable air, 
though the reſult is the ſame when other acids are uſed), no 
efferveſcence will ariſe, no inflammable air will be caught; but ; 
the iron will be diſſolved, and the copper precipitated in its 
metallic form. Here inflammable air muſt be produced as 
uſual, for the acid quits the copper and . diſſolves the iron ; but 
this inflammable air inſtantly loſes its aerial form, and unites - 
to the copper, juſt as fixed air leaves alkalies to unite. to lime 


** 10 Roz.. 313. 
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Be aſſi igned why inflamr 
as by all other acids; but that this metallic acid received it, 
and Was by it reduced to a ſerni- metallic form, as by pure phlo- I 
giſton?' Let this acid produces inflammable ar, from zific-be- | 


5 and! it is only the exceſs rhat appears Iii the form of inflamimable 
air, as Mf. scHERL A has femarked. IT His vi inflammäble Air, indeed, 


| Huthis — ar 
"is the copper evidently” ed, acquifitng ſplendor, malleabs. 
th and cer brfiet wetallir —— rt iff — 
ö chpper be gor Taturatec wirlt copper, 
- irflatamable alr may be Caught, a as the ease ache! wit — 
ae | mcf bf ir from "the iron than the dal of copper can 
tale aß Tuiflanmabtslair is then the principle that: metallizes 
g_ earth 3 and bf meral®contlin' only a Tpecific earth and 
- Phllogiſtas, inſtamtmnable Ar certainly cohtaids notliinig elſt but 
phlogiftos. / If fron anti tlie arfenichl acid be digeſted together, 
n inflatnmable Air is Prodticed: but the arfenicat acid is, in 
great meaſure; converted in white arſenic, (as: Mr. BERC- 
MAN has Obferved, and atfo Mr. schürt *; what reaſon can 


able air is hot produced by this as well 


cauſe 2inc Ses out- more phlogiſton than thee” regulus of arſe- 
nie can take up; but it attracts and is riktalfized by 4 part of it, 


is not pure, for it holds ſome of the regalus i in ſolutibn; but 
this portion of regulus does not entet into its compoitioi as 
is very evident. e de 4.16 . 4 
_ Thirdly, Inflammable air is the ſubſkinee which, with vitri- 
olic acid, forms fulphur, for it is the very ſubſtance which the 
vitriolic acid ſeparates from metals; . and this ſubſtance, {> ſepa 
rated, when i in ſufficient quantity, and in proper circumtances 
unites te it in ſuch proportion as to form common ſulphur. 
Thus fulphur is formed by diſtilling concentrated vitriolic acid 


v2 Naar; Act. Upſal. p. 210. Kon. Veten. Accad. Handlingar, \ vol. 36. p. _— 
| > 


a tet id as herbal — quantitytnof dd Wauiſue on 
atrial farms. it difficu add oN Unitest {piraple. 

dhe heat: of: the: apmaſpbera, athoir; paints ob goutad chagugh 

their different of denſuy deung — here being 
120 Gig mw — ye lem. 


Nope ta its puntys. bye if 16:4. mixtuteraf bath; igngous 
bude, of ſufficient aden ſitn tn be viſible ho inthdueed, 1a de- 
gies of heat Kepeited,: rbich,raziit rar! the dephllogitticated 
art of reſpicable air tq a gaben degree than it can in 
ir, beuge hn into neren nt d, ingertfes:their traction 
ch other, and both uniting give out their fire, or in Er 
Alam, hen in proper ptopection;ioqcerhreother; with- 

ion bf either, hnleſs the; loſs of a. great; 
part of, their (pecidc-firate called a decotnpalitinn, Whichl lo 
is not uſually called a :decompodion ; for Mater is never ded: 
ta be decompaſed hen it hetomes ice, nor metals whenthey, 
became ſolid an cplug . AAA 32 1146 AAMAH SS 3a” 5 
In anſwer to all this at will. be ſaide that inflammable air un- 
doubtedly contains philogiſton; avhigh/produtes alk the before- 


wontioned effects but that the phlegiſton it contains is united 


to lame: other nne, which. [ſon abe be an lacid, 
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ferent Apocles f Alen pe Uh, er mrwils produce. with 
otic and the fame ſpeties ef acid vompovnts efſentially dif- 
ent. This id a rule which} as far as I know; admits of na 
extepticn r and 1 we apply ir to the abovemetitioned ſuppod 
ill tire deſtroy dem: ir l per rctayus 
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chemiſts, BERGMAN and SCHEELE, ſulpott- to be of an 0 

nature; but theſe calves cannot entet into tlie compotition of f 
inflammable air, otherwiſe the inflammable air of each different. 
metal would have different properties, as already ſhewn ; nor 
indeed are theſe the acids that have been ſuppoſed to enter into 
the compoſition of inflammable air; but rather thoſe acids by 
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blue by mus, it reddens inſtantly, 5 herd seen this fe 
_ quertly; dapper when inflatimable-uiy-has 'ben entradted ftom 
2 of vitriol; but if this air be waſhed; by paſſing it 
a — and: — pals through; ur agitated in 

difcotour it ih the Teaft':" this] 

nk aug: dune by Mr. von nm I in June 17. 16has alſo 
dess bad, that inflammable! air and alkadine fir, mixed tage- 
_ ther; form u eloud; hut this has neten Dr. 
iissrur f inthe fourth volume ot hie Ob fi bree 198 
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Fhat an earth ef any kind is eſſentially requiſite to the ei 
ſtitution of iuftammable air; ſeems to me utterly — 
nor do I Rn oft any ex riment from whente it can be infer- 
Wy That metallic ſublanets; may, be held in ſolution by 
zaſlammable air is certain; but it 1s .equally ſo, that they no 
way contribute to its nability *, and e 
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from itt. 4% lit LEE er. eee 


o Dr. nenn, 's — 


more a e en is wa lr — 


them with ſuch, remarks as ſeem to me 0 ada the con- 
dufon that has been drawn from the. an bogins - 
In the firſt volume of Dr. ain 6 Obſervations: it 
appears, that a quantity of ſtrong — air, — 
been agitated in a glaſs Jar im 1 4 Os: -Þ of water, 


RM es, 7 FFF 
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the 


— —— cxpoſeditortiis' 10 — 
| after / the operation: Had cdntinued: ten minutes near bet Duet | 
of:the quantityhadfilifappeared3” the temainider: cam 
reſpiration, and yet was weakly inflatomable.:i! By! kortbef ag: 
tation:it: wisdithinifhed baff; and thinradmitted a enlidlerto 
byrn:in-ie-thoughs! febbly ; but) om -contihuing the ination a 
little longer, it came to extinguiſh a candle. Upon this] ſhah * 
_ remarks firſt, that it cleayly follows, from this Exp 8 
that if the external reſpirable / air brad no actefs t o tn n or " 
the jar, half nearly of 'theinflanimable ait was <overt6@ ius 
or conſiſted of refpirable air, ſinde fuch quantity of att was 
ſuund in dt after the operation. Not its abſolutely impoffidie 
tat either could happen; for inflammahle air cbuldt x be de 
converted into half nor even oite· tnird or -one-fourt! 3 
volume of reſpirable air, as even one · fourth of reſpirable a+ com- 
kains more matter thaw for times its bulk of 'inflatninable air; 
it is then evident): that che extirnab ait nuit have bad acteſs 'th 
it, Secondly, T agitated about half a pint of  inflammable. air, 
odtained from iron and previoully paſſed: rough "Errie-water 
and kept over mercury, about twelve tünes its. bülk of wa- 
1 of en its air had een boiled in als bottle — 4 
I —— tags quantityiof the z wis ine Ge, 
28 5 appeared by opening the bottle in water; but the Fema e 
appeared, by the nitrous teſt, as noxious; and Was alſo foun 
do be as inflammable as at firſt. Even Dr. PFRIESTLEY , 
that inflammable air, which had -been united to water for « , one 
month; was aftervrardsas inflummable as cer 3 n. 267. 105 
The true explanation of the firſt: experiment appears, there- 5 
fore, to be the following: Firſt, Water &afily infbibes inflam< 
we air, but does not confine with It ; for after it has im- 
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| which cannot de it ſhe in fla m ür (aul 
bes n land e hd Haulage 
to all the eitperitincints that babe been Eithartö made, and pi 
ticularly vis of Mr. ehe, our AH and Dr. PRIEST: 
| 12Y himſelf, which hes it-to be about eleven times fightet 
| thin ace air, /Secomly, 36 is fd; Kh the matte? 
| flaihed the glaſs" Mae was the 'thue'phlogittic 
| mable/air, fr plies afterwards Riarated by means nut. 
This then contained ho phlogiſtie ted hir f but is it not cel aitt, 
chat ir cherd had been anough” df it, the” münium would Have 
been reduced and converted into/lead? And might not infa: 
madle air de again ſeparat hough' no phl 18 
| Siticited or Common ait were ar hatd 545 its other up- 
poſed coniſtituent part Thirdly, H* one bf Pr. is rr 
experiments the inflanimable” air, con! ained in the glaſs tube 
which was moſt heated; "was 'recuced to ſo mall a bible that 
no experiment could be it made 6h it: therefore, in this, at leaſt, 
dhe quantity of phlogiſticated air did not aihount to one-third, 
but was quite inconſiderable; the remainder then being taken 
vp by the calx of lead in the glaſs, was pure mere phlogiſton, 


ſo that this experiment Is ftrong proof of my opinion. 
Fourthly, 
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&is und. to. be experiments ; for: wheat inflag. 
mable. and commen. 5 — :hxed in che. Of, eleven of 
fin ropes «a bulk equal.to the whole ofthe 
| W ts bf t0.,onr-fafth; of the,coraman air, | difay- | 
acconding.to Mr. vga * and the, diminntion.is 18 about 
of the whole, 9x, pore gx3Qly,out; of, fiftegn mes 
„L remains) but, if Nhe jnflapmable ir were decom. 
d: ouerthird of. it, hang Phlpgaſticared); air, ſhquli 
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Was Ae united, luck as infla 
ceived on mercu ity, ahd well walhdd in lime-watel is one and 
che fame fubſtance with phlogifton, "differing only in quantity or 


will ſoon be laid bef6re the publie. This does not cohtradict 
that moſt important diſcovery of this ingenious Philoſopher, 
on rebel each other: the meaning ef this 


Increaſed; 


phlogiſt6n to be the filme Tubſtance, that inflammable air ſhould 
hereas phlogiſton conſtantly ropels 
and 7 rs repelled by it; But this intirely* depends on the ſtate of 
this fame ſubſtance, which, when fixed and concrete, 1 called 
Phlogifton, and, when rarified and acriform, inflammable air. In 


mix ft eafily with Water, 2 


uation that” rehivities hk 83 ede fle 
procebded which*Dr. 'rrtstri br bribicibns' to have 
N & Or His dn ent cla futim 2 

ver is ddt tw lady g. orried 
he believes the air Was really in iflan mahle, hes fp 
0 Wau 6 aped befdrs tho flame con be applica! 

IE ſeems, therefore, Klficiently” Prod) Mar dam 
vm i che acid or other ſubſtkficesthit pl it from 
1 K partieles of the body: 16 which It. 
zinable air from'thetals' re 
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fire, infammable air containing nearly the dame 


quant 


— element as the ſarne bulk of atmoſphetie air, # Dr. © Enna. 


7 a. 


ForD has found by forne late experiments, an aceount F which 


that fire and phl gif 
being only, that the addition of 'phlogiſtoh to any fubſtancd, 
as to refpirable air, dephlogiſticdted acids; 1 xeralliccalces; ex- 
pels part of the fire alfeally contained i in ſuch fubſtance; and, 


ſtance, the ha 6 -of fire! abſorbed 1070 Log u ſubſtance f is 
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this latter ſtate it mixes with water in proportion to its rare- 
Vol. LXXII. Sr faction, 
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on the contrary, by this removal of phlogifton from any ſub- 


&aQtion, in en en leſs denſe: tents of it a bee 
_ 2 thus ther is totally abſorbed by ten times its. weight of 
water. The animal oil of Dippel mixes intirely with "; 
A — pure ne and n! oils n iſtilled 
the ſpiritus rector . | 
Much more remains 5 to ro » fai of the abet a of ble, = 
giſton from its moſt. rarefied known ſtate, via. that of inflam- 1 
mable air, to ĩts moſt condenſed fate, that in which it is com: 
bined with metallic earths, &c. I have already diſtinguiſhed 
eight intermediate ſtates, each differing from the other by the 
portion of elementary fixe they contain, this. quantity being, as 
far I can judge directly, as the rarefaction of the phlogiſton; but 
theſe reſearches, are foreign to my preſent ſubject. Lſhall only 
remark, that phlogiſton, 4 in a ſtate perhaps 100 times rarer 
than inflammable air, and conſequently, cpptainipg much more 
| hs may ur em, the Nn . | PIE, 
p. 8. Since winds the 3 L <a pong 3 in 2 
letter from Dr. PRIESTLEY, in which he informs me, that he 

bas reduced the calces of walks copper, lead, and tin, merely 
dy melting chem in inflammable air by means. of a burning 
glaſs. A certain quantity of inflammable air was abſorbed by 
each during their reduction; but the unabſorbed part was 
equally inflammable, ſo that there was no decompoſition; but 
the remainder was of the ſame nature as the part abſorbed. He 
alſo, by the ſame means, conyerted-nitrous vapour into nitrous. 
air, and the phoſphoric acid into phoſphorus. And ſince the 
communication of the laſt mentioned experiments, which ſeem 
to him alſo. a direct proof of the identity of inflammable air 
and phlogiſton, he has been ſo obliging as to inform me, that 
be has revived the calces of metals in a/zaline air as well as 


3 


— — Subfancer.) 211 
i iſlammabli air, and alſo formed a phoſphorus; and that he 
has little doubt but that he ſhall be able to produce any thing 
elſe in which phlogiſton is ſuppoſed to be concerned. This, he 

ſays, agrees with ſeveral of his former experiments, eſpecially 
that in which he produces inflammable air from alkaline air, 
by means of the electric ſpark and volatile alkali. from iron, 

ſuperſaturated with phlogiſton by means of nitrous air, which 
he has repeatedly done. fince the publication of his laſt volume. 
This obſervation, he adds, may help to explain ſome things in 
the theory of chemiſtry, eſpecially the affinity which all acids 
have both with phlogifion and with alkalies ; ; but, he fays, that 
alkaline air contains ſomething elſe beſides phlogiſton ; ; becauſe 
when this air is uſed, there is always a reſiduum of ſomething 
that is neither alkaline nor inflammable air; but he wants more ſun- 
thine to complete and extend his 2 on this 3 ... 


OF THE QUANTITY OF. PHLOGISTON : 
IN NITROUS AIR. ins 


100 gr. of filings of f iron being diflolved in a ſufficient quan- 
tity of yery dilute vitriolic acid produced, with the aſſiſtance of 
heat gradually applied, 155 cubic inches of inflammable air, 
the barometer at 29,5, and the thermometer between 50 and 
60% Now inflammable air and Phlogiſton being the ſame 
thing, this quantity of inflammable air amounts to $242 gr. of 
phlogiſton, 7 | 

Again, 100 gr. of i iron, diflolved i in  dephlogiſticated nitrous 
acid, in a heat gradually applied and raiſed to the utmoſt, afford 
33 "337 cubic inches of nitrous air. And as this nitrous air con- 


'# Since this paper was committed to the preſs, I find that Mr. LE TIER has 
reduced the arſenical acid to a regulus, by merely paſſing inflammable air through 
the ſolution of that acid 1 in twice its weight of water. ROZ. Journ. F ebruary 1782, 
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cf it. Te try whether this Was really ſo I calcined a certain 
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but it my rExf6hably Be thought that che whole quantity-of 
Phlogiſten Weh iron will ar with: is not expelled /by-the 
1 2 y expel and rake up more 


quantity of Erect vitriot; until its ferruginous baſis was quite 
mfipid } 1 then extracted from 64 gr. of this ochre two cubic | 
melies of nitrous air, confequentiy too gr, of this ochre would 
82 cubic inches of nitrous air; and if 83,87 cubic 
air contain $342 of phlogiſton, then 3. 12 cubic 


mckies of this: air contain o, 2 of a grain of phlogiſton 3- conſe- 


quently, nitrous acid extracts from 100 gr. of iren two tetiths 


of a grain more phlogiſton than the vitriolic acid does; ; there- 


N oy muſt alſo contain 33,2 gr. of nitrous acid. 


fore 83,87 cubic inches of nitrous air, containing nearly all the 
phlogiſton which iron gives our, contain 5 62 gr. of phlogiſton. 


Then 100\cubic inches nitrous air contain 6,7 gr. of phio- 
gifton, and fince 100 cubic inches of nitrous air weigh 39.9 85 


Alſo, 100 gr. of nitrous air contain 16,792 . Nuri. and 


83,208 of acid.” 


When firſt 1 made theſe Serial Wand that the n ni- 
trous air thus expelled contained all the phlogiſton of the metals 
diffolved in the nitrous acid, as this acid is well known to dephlo- 
giſticate metals as perfectly as poſſible; but I ſoon obſerved, as 
did Dr. pRIESTLEY and Mr. FONTANA, that the greater part of 
this is air reſorbed and detained in the ſolution, the acid and calx 
having, according to the beautiful remark of Mr. scHEELE, a 

greater attraction to Phlogiſton tha an neither ſeparately; yet that the 
calculation 
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adleulatiartis.nearly; juſt; will appear chearhyiin r my bent paper, 
by its coincidence with the quantity of phhagiſton diſcovered in 
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———— babe; e it will . 8 
cefliry to prove that it contains any; an far . ä 
nee examine its nature and origin. 1 Dectr 
Dr. yRIASTr ERV firſt diſoovered that in al proceſſes whewin 

phlogiſton is: diſengaged from any ſubſtance, as in compirons o @= 
reſpiration, calcination of metals, putrefattion, decompoſition of 

nitrous air by reſpirable air, &c. fixed air 18 precipitated from 
the common or dephlogiſticated air in which theſe Proceſſes are 
performed, and that theſe laff airs are dimitiſbæd both in 

weight and bulk, and are afterwards lefs fit, or abſolutely un- 
fit, for theſe proceſſes, accotding to the quantity of phlegiſton 
that was ſet looſe. Theſe facts are admitted by all, let their 
ſyſtems be what they may. However, Dr. PRIESTLEY thinks 
he has ſeen one exception to this general rule; for, he ſays, 
that in the combuſtion of inflanimable and common air no 
fixed air is precipitated, 5 FR. 124. He alſo ſeems 1 to 
admit another exception. in the caſe of the combuſtion, of 
fulphur. 

The queſtions that * ariſe are, vt, whe thei fixed 
air that appears in theſe. circumſtances proceeded from the 
reſpirable air or not? Secondly, If it proceeded from the reſpi- 


rable air, whether it pre- exiſted in that air; or whether it was 
: generated 


: chat nit ae — 


13 2; N 4 7 t 2 ; 
Ehe fr queens * . > ta in b phlogiſtie 
— as are attended with the deſtruction of the ſubſtances 


that are known to contain fixed air, as thoſe of the animal and 
vegetable kingdom, the fixed air may be ſuppoſed to proceed in 
many caſes, both from the decompoſed ſubſtance and from the 
reſpirable air; and of this ſort are the proceſſes of combuſtion 
of moſt animal and vegetable ſubſtances, and fermentation; I 
but the fixed air, that appears in ſuch e Proceſſes as 
are performed on ſubſtances that « 1 no fixed air, muſt. be 
| deemed to proceed from the cefpirable air ſingly. And of this 
caſe we have four clear inſtances; the calcination of metals; | 
the decompoſition of nitrous air by reſpirable : air; the diminu- 
tion of common air by the electric * and, laſtly, is. 
diminution by amalgamation. . 3 5 
And firſt as to the calcination of. als, Dr. . PRIESTLEY 
has obſerved, that by this operation reſpirable air (and only 


1 5 reſpirable air) is diminiſhed between one-fourth and one-fifth, 


both in its weiglit and bulk; but Mr. 'LAVOISIER has demon- 
ſtrated, that nothing is loſt or eſcapes through the veſſels (as 
Mr. schzkLR would have it); for. the weight and materials 
continue undiminiſhed when the operation is performed in 
cloſe veſſels*. That part, therefore, which the air loſes is 
taken up by the metallic calx, which accordingly i is found to 
gain the very weight which the air loſes. Now. the air- con- 
| tained in the calx is fixed air; for Mr. LAVOISIER alſo ob- 
ſerved; that by t the calcination of lead, by ſolar heat, over lime- 
water, the water was rendered Alightly turbid +. It is true, 


. Mem. Par. 1774. 
+ 1 LAYOIS, 291. , 
. that 


= 


imilar F-experiqponts. td. 3 not ® — 
* 1 be. accounts. for . this. circumſtance very 
oy, by ſuppoſing, that. the calx of. lead abſorbed the, fixed 
air preferably. to the lime. And this, ſuppoſition i is not gra- 
tuitous ; . for metallic calces, and particularly thoſe of lead, are 
known to attract fixed air as ſtrongly as quick lime, or rather 
more ſtrongly *: and what ſets this matter beyond all doubt, 
the calces of lead all yield fixed air by heat, and the grey calx | 
of lead, in particular, which was that produced by Dr, PRIEST= 
LEY, in the experiment to which £ allude, affords by heat 
fixed alr only. Other calces of lead after fixed air afford alſo 
dephlogiſticated air; but this 1 ſhall thew alſo. to have been 
originally, fixed air. * If filings of i iron be. mixed with water in 
cloſe veſſels, they will be converted. into ruſt, and the incum- 
bent air diminiſhed one-fourth, as Mr. LAVOISIER atteſts +; - 


BY but Dr. PRIESTLEY: has ſhewn, that ruſt of iron vields ſcarce 


any other than fixed air, which may be expelled out of 1 it. by 
mere heat +. Nay, iron alone, ex poſed to common air over a 
veſſel of water for three months, reduced this air one - fifth; 
2 and being expoſed to dephlogiſticated air, over a veſſel of mer- 
_ . eury, it reduced it one-tenth in nine months g. In all theſe 
caſes the fixed air could ſurely come from nothing elſe but the 
incumbent. reſpirable air and the phlogiſton of the metal. 
Secondly, . It. is. well known, that if nitrous air be Jecom- 
poſed by reſpirable air over lime-water, the lime will be preci- 
| pitated ||. In this caſe alſo, the fixed air muſt proceed from the 


N VOGEL, § 599. . 2 N. Act. Upfal. 0. IX Mem. ear. Etrang. * 
+7 LAYOIS, 192. | 
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rot prod m. fl Aittous "MH," 8s this 16S WU deco. 
4 6 die ler Her Weh he Abet he 
5 Alls 3% tide, ws Mf. Uw hal" bei ved: : al 
Bente bi 18, that Gb a large quatifity of Uimesv: ri be wh | 
10 28 t 6 c6fitain endigh for both the Kitrows and abril acids to 
at 8, there will be no! ptecipiration'sf ime „ 8 WE Fora | 
— ved; for the e 46d! Wilt" ze bil thie Hübe P. 
erabty to the abridl. Dr. Iris indeed -obfetved; that if | 
A wle filled witki nitrous air, be dipped 3 im lime- Water, it 
occaſio ions a precipiration of lime on the farkice bf the water, | 
1 Pu. 213. 3 -u4 be etewhers acknowledges, that this pro- | 
_ 7 om th e inability of the bladder to contfitie' ous alt. 
. 76. an 1 128, which 1 Mr. sxontz alfo long ago obſerved, 
A0 dut knowing any thing more of this air. BAUlnR Far 
TD Eaher, 205. The phlogiſton paſſes through the bladdet, 
and Fn: es to the common dir contiguous to it . Beſides, 
nite 5 acts on the bladder ſelf, and extracts fixed air from 
1 Ik k, EU 4. Hence alſo, if rain · water carefulty boiled, aud 
kl from its its own air, de fnade to abſorb : A quantity of nitrous 
2 7 it t will ag, un, on boili g. yield ir back as Pure as at feſt; 
but if 0. common Mt lube be m de to imbibe nitrous: air in the 
fame'manner, i it will, on hoilitig, Yield alſo xp6ttion of fixed | 
Air. 3 rk. 109. 


des not this happen clearly becauſe common 
Water contains atmoſpheric air, or air ſomewhat 
is convetted into fixed air by mixtüre with the nitrous air! 


purer, which 
is converted 
'This wht alſo ſhews, that vater itſelf never unites to 
phlogiſton, ſince it does not take any from nitrous air, where 


the union of phlogiſton to the acid is of the laxeſt kind. 


*. 
1 


bs 


* 3 PR, 156. 


R r 


tinged red. b e, 184. 186. Whenes could the fixed air here 


tained, was. woiſtened wick 3 ſpharion af cauſtic fixed alkali, 
aud the alkali, aſter the: operation, was: found 
but: when the tube mes exhauſted of ain, and. the £xpermgent: = 
repeated,” no Aue vchasſoever was 


I fs nn Me. I Gm. * . eee, ee 
B85. | 


1 — — 


if. contiguous. will, he precipitated, and. a ſolution of turnſols 


produs rgceed, but from the cm n air, and the phlogiſtgn 
of the metallic condyRors? This ex6ellent Philoſopher has eren 
fheywn it could; proceed from nothing elſe; for after that air 
had contribmed all it capld to that production, that is, Jvas 
diminiſhed n the; utmoſt, he changed. the liquors, hut. could = 
produce no change in their colour, vor the leaſt en of fixed aire 


This: dement- has ala been repeated in France, ang. the, 


ide of: the-glals tube, in Which the common zir was. nr 


erytallized.;r 


found in che alkali, fe: 


Fourthly, K bog warcury be Ste is bid, me 
filled with:common air, this air vall;be diminiſhed. nn unh. 
and the-reGdhram will be found completely. phlogulhcated. The 

diminutie will be fill greater: if the -phual. contain dephier 


giſticated an. & PR, 149: Ihe lead is corte into a calx, Oy 
calcination being the; kaewn effect of che amalgamation; of | 


the baſe metals; aud this ealx abſarbed the fixed. air produced, 
for Dr. raap8TLi.EY expelled this air from it. 4-PR. 144. ant 
henee an amalgams of lead and mereury dectepitates when - 
heated . Whepce could this fixed air proceed, but from the 


reſpirable t * ey wider lead nor — contain 


any. 
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” — n Oberoi bh 
* ee ed f ee u act g re cr. | 
5 ed dee ir be equally bes, t chen, 
common if abe not cbiifiſd of dat F64Fth! of its: Bulk r tel 
af f Fr r 1. Nez kite Wenzäulntg thiee: fobfths' thut be dephlo- 
giſticated afr: And f — the abſolute weight of a m 
ture Gr chfee-foürths dephlogifticnte 


ifticated/ dir and one! fourth fixed 
Alk ſRould'E6incile at leaſt nearly with the abſolute weight of 
aiv'equal bak of common air; but in fact it is very far from 
it: 8 fbr cubie inches of common air weiglled 1, 54 gr.; 
but u irfuture öf three <ubie niches of dephlogiſticated air and 
one of: fixe8 Ait weighs t: 83 ; neither indeed has ſo large 1 
portion of fixedalt Bren ever fappoſed to exiſt in common air. 
| Bendbs, if fixeduir precexiſted 3 in common air, it might bs ſepa- 
ales gain it by me- water, at leaſt 4 in ſoine degree. 1 Have 
part of fixed air with twenty of dephlogilticated' air, 
and ww 4th twWetity of phlogiicates air in cloſe veſſels; Aud 
theſ&mixttres did not fail to render lime- water turbid. 55 But let 
common Hir be agitated in lime-water ever ſo long in cloſe! 
veſſels; not theleaſtcloutinefs wiltappear nor dots Gi me 
in theſe cireun v4 Ances, 1 in the leaſt affect common air, a8 De. | 
PRIBSTEEY Has Ubſerved. 2 ex. 184. The ſpontaneous / Pre- 
cipitation bf me- water ariſes therefore from an accidental dif- 
fuſion of fixed air th roug h 'conimon air, and the flowneſs of 
this precipitation ſhews 1 its quantity to be very ſmall. The in- 
fotenes from the above experiments will be much ſtronger 
againſtthe pre-exiſteiice of fixed air in reſpirable air, if, inſtead of 
common air gephlogiſtieated air be uſed; for there the dimi- 
nutien is ſe great, and the quantity of fixed air produced ſo 
conſiderable, that it can by ne means be Toppoſtd to have pre- 
exiſted, its properties being ſo "7 oppoſite to thoſe of der | 
n air. 2 #719. 2m 5 * | 
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that, baſis, 
which is fill, more — tines of by pry by and, 1 
cqudly 25 that the diminution both of the weight and bulk of 
reſpirable;z Air in Phlogiſtic proceſſes does, not ariſe, intirely from; - 
the &paration, of fixed air, but. from ſome; other cauſ - - .; 
But neither of theſe anſwers is ſatisfactory: for the Ss 
tion of ſuch. a baſis is evidently, gratuitous, being ſupported. by 
not one experiment. It is alſo contrary to analogy, there 
being no inftance, of the ſeparation, of fixed air, nor of aux 
other acid, from auy ſubſtance merely by the greater affinity; | 
gf pblogiſton to ſuch ſubſtance. It is alſo inſufficient for the: 
| purpoſe for which it was framed; for of dephl giſticated air 
97 parts in 100 are reducible to! fixed air by; phlogiſtic procaies; & -. 
and can it be imagined, that 97 parts in 100 of it were mere 
own — 3 


fixed air united to leſs: than three, parts of an unkng 
I fay, leſs than threę parts ; for, according to the preſent ſup- 

| poſition; this unknown baſis took up the phlogiſton of the. 
ſubſtance that Separated the fixed air fromit, and yet it, and the 
whole quantity o "phlogiſton ; it took; up, amounted but to three 
parts of an hundred; can it be ſuppoſed, that this vaſt pro- 
portion of fixed air would not in the leaſt affect lime-water, as 
pure dephlogiſticated air is known not to do by Can} It be ſuppoſed, 
that ſuch an immenſe quantity of fixed air, con pbined with any 
baſis, would be ſo ſuperlatively fitted for all Phlogiſtic proceſſes, 
while fixed air, in its diſengaged ſtate, 18 totally unfit for 
them ? Beſides, this unknown baſis, after all, is nothing but . 
pblogiſticated air, with which fixed air is incapable of gontract- 
ing any union; and if its phlogiſton be waſhed away, it is not 
1 found 
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in walt orice phil6» 


— Wis the my Why, 10 folio blen 5 
proceſſes, the diminutivh is: -Sreatet than i others; en | 
the dmdifurion: contihues to increaſe Nowly for a long time. 
. 1 18 the- füppoſition, chat common air conſiſts of "two. 
duids, one phtogiſticated and the other dephlogiſticated, gra 
batons 7 it 13 pointed out by ſeveral — — i- 
— „ ahlogifticated 


jt a clin 5. 2 : 
fheaſure be Lpathred into  theſs conſt 
with air, as Mi: — noe of 

Phil Tranſ. 1779, p. 443 and 444+, and cunnr ton Fife, 
994 Hence, if common ait be faſerelt to ſtaud ms tine 
oer pute water, it will be diminiſhed, dhe pilter part being in 
great trizaſare abſorbed. by the water; andthe remainder wilf be 
found to cbfifift of 16 large à proportions of phlogiſticated'att- 
that a candle Will not Burk in k. » rn. £58; 4 . 353. Mir 
engt n zan expelled that part which the water had abſorbed; 
and found it dephlogiſticated. He alſo fond, chat a 
eated air is fot at all abſorbed by water: ibid. 
Hence we $6; why the while of any quantity 65 —— 
can flever Bb converted itito- flued ar; for no part of it will 
| white with phlogifion, but the dephlogiſticated part (which, 
never txcteds be- third of the whols).. This Mr. $0fk&LE 
has tecifively ptore by expoling Wer of ulla to.4. mature 


112 


* Mem; Par. 1577, Pe 191. 6 
+ He informed meg that water takes up one- e-fourteemth of i -its bulk of deghlo- 
vu air, " and only one-twenty-cighth of common. air. £ | 
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that i 18, found; after ſuch proceſſes muſt, have pre-exiſted, asthat 
VELY (PRE. dephlogiſticated air, for al 


lims,. AF, we, have already: ſeen ſo that ng, part of it is con- 


1 wan x7, and differs only in degree; f 


Juper: ſaturated, becauſe. it contains ſuch I; quantity of phlo· 
giſton as to be inſoluble j in water. Many experiments of Dr, 


whole. ſi ſurface is expoſed. to the atmoſphere, it, will be in great 


three times, it renders it turbid. 2 PR. 218. Here then the 
excels. of phlogiſton, 57 reaſon: of its repulſion. from water, 18 


| idee and puny ing e eee Ire, 
wi me in the ſame proportion as it contained d ae 

and ng mote. SCHBELE, ; 43*::ounb och . gots 1 
F we mn rt 
common phlogiſtic proceſſes; but, the phlogiſticated religuam | 


evideutly does, which | is found after the mixture of nitrous and 
oft the whole of this la 
turned into air which. is abforbed hy. water, and precipitate 


* 


2 


. an to \ pblogiſti 2 


ted air, this. being! immiſcil le with water; 


air is, affected by. nitrous; air; juſt in the ſame | 
therefo re, the. phlogiſticate] 


asl Mbich is found after its phlogiſtication in. the uſual pry; © 
ceſſes, Was not produced by thoſe operations, put pre- exiſtod· 
- (Pblogiſticated air ;convifts of fixed. air, ſuper-faturated with | 


22 2%: dnlphyr Yon: Min: Wr, ee acid per | 


= when the _vitrioke acid 1 unites. to o phlogifton, but aun 
volatile vitriolic acid, ſo neither is phlogiſticateg a air each time 
that pure air unites to Phblogifton, but rather fixed. air, I fax 


PRIESTLEY, clearly point out, this compoſition. Thus that 
ele! rated philoſopher | has found, that if phlogiſticated air be 


agitated in Water, out of which, its, air had been boiled, and 


meature Pur ified; (juſt as ſulphur. is decompoſed by trituration 
in water), and if then it be paſſed through lime- water two or 


eaſily 


. 
a FI 


hich its Ht had been boiled; theiphſ6 Meare 
decom fed and partly dhe into fixed'air;' which” WAH the 


Phlbgiſtcatäd air be ägitated in water (whoſe ft is expoſed 


Phyfpies; 75. That is; it will acquire a degfee 6f püry 
nearly the ſame as that of common Ait n fully Tools . 


R 


air will be turned into philogiſticared ait 4 ont 2 L Jolt'ss as 
_ ir anothier” equally curious experiment ke found, chat tine | 


ſee that fixed air, even in its elaſtic 0 18 capable of 
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r (dere by" alle Fephlogrticaned Part f tei Set at 
e, Wchictt is inefiately irbibed by the WAP outs 
By 18 e 


le- wer türdid. Patt Yo of che Baeg zir 18 decchnboled 48 


will woo be' ſeen, and hence the dcgtee of Purity W. Welk it 


chit" Foren if the electric ſpürk be taken 1 ol l 


ſpark" 


thios-fbiths'vF't will de tendered inſable in wats, 400 the 
Whole will get 'beconte Þ if the'"dþeratidn'! be lng 
| ehoup oh contin ed 


rk 248. This inſoluble" refidinith Aff. 
ORR und/ e phlogiffieated” Ar; and thär, if tis 


ain cottrion Ht.” Reebor n, 


to tlie athioſpkete) i it will become ag 


all that has ben hitherto faid concerning theſe Airs; Ia Alſb, if 


3 mixture of filings of iton and fulphut,” wude ae, 


expoſed 16 fixed air, atid made to ferthent, part of the fied 


air was converted intò ſofphur by the Stadual expalattbbn öf 5 


Phlo opilton from a ſolution of that air in Water, and as it daily 


happens i in the hot baths at Alx la Chap lle. And Hence We 
taking * | 
parated 


arr exceſs of Phlogiſton, when this laſt is in fenftbly 


from any ſubſtance, and then becomes Phlogiſtieated“ ty Pho. 


giſticated air may alſo be formed by a rapid and coplous af 
ence of phlogiſtsn, in certain circumiſtances, as we Mall en 
ſee. -F:ſhicut® not omit, that Phlogiſticated: air, "after it Has 
been purified from · phlogiſton by agitation ift water, 18 dhe? 


Unniſhable by phlogiſtic procefles, and that"fixed' al is preci⸗ 
1 pitated 
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S e hs 2 r, 219+ 4 cirrumſtznęa Which zt 
that kime was thought: mexylicable, and which indeed. is ſo 
on any other principles, bur thaſe den hid down af 1 
is an immediate conſequences, . #1 4 ine b. bt 05 

Haying thus far Hathetically. p o [the eq + part F 
of fixed air to be pure elementary air and: Wieden 1 ſhall, | 
now endeavour ip. flo the lame; by 0 — te in th 0 


* been 8 — — chemi}, Ms FUR, i 
completely, ſoluble only in pblogaſticate : 
= from ther by, fixed alkalies. in the —— a mhite.calye 

Hs alſo found, chat this manganeſe is; alſo foluble in water 
firopgly iropregaated with fred ur, and, is alſo. precipitable- | 
from,it/in;the, form. of a 4phite calr 25 Mem: Stocks p-. 

If fixed air be repes ediy diſſolved in, and expelled from W.. 
tex, it leaves esch time a reſiquum which it inſahubla in Water. 
diminiſhable by nitreus air, aud capable of ſfupparting: animal 
life.” Hoenes it is evidently decompoſed, the phlagiſtan ſeps- 
rating from it, and gradually; uniting to the cο⸗. at 
| ſphere. by teaſon of the repulſive power betwixt it and water, 
Dr. PRESELEY. indeed found, that a candle would not burn in 
it; but this axiſes only from a mixtpre; of a ſmall quantity of 

| fixed air not yet decampoſed, of which, according to the exps- 
_ riments of Mr. cavenniss, nia is en to extine 
guiſh, a candle *. | 

Again, Mr, ACHARD has converted fixed ar into ) air of nearly 
the ſame purity as common air by paſſing. it. five, or ſix times 
through melted nitre, Meng. Berlin. 1778. Mr. cAvaiio 
. 18 OIL TE 
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en the the Hel Gravitier Ke. of Saline Subſlnce 225 


| paſſed 1 it but once through melted nitre, a yet found' it con» 
ſiderably meliorated, for it was diminiſhed by nitrous air. In 
this caſe the nitrous acid attracted the phlogiſton; for it is 
known to become phlogiſticated by the fuſion of nitre, ſo as 
to be expellable even by the vegetable acids. 2 N. Act. Upſ. 
171. And aqua regia may be made by mg nitre with ma- 
rine acic. 
I ſhall now briefly couſider what; may be ſaid 5 in oppoſition to 
this doctrine. 
In the firſt place it may be Aificult | to conceive, that the- 
0 addition of phlogiſton ſhould render any ſubſtance more ſoluble | 
in water, as it is known to render moſt acids leſs ſoluble i in 
that liquid; but a little attention will ſhew, that phlogiſton 
does not always render ſubſtances leſs ſoluble in water than 
they were before; for the acid of ſugar is leſs ſoluble 3 in- water 
than ſugar itſelf, though ſugar conſiſts of that acid united to 
phlogiſton. The dephlogiſticated marine acid unites more 
difficultly with water than the ſame acid does when phlogiſti- 
cated, as the illuſtrious BERGMAN has obſerved *. Cavſtic 
volatile alkali has been decompoſed by Mr. SCHEELE, and 
found to conſiſt of an air inſoluble in water, and phlogiſton; 
ſo that it is rendered ſoluble in water only by union with phlo- 
giſton. It would be foreign to the ſubject to enter into the 
reaſon of theſe exception Sy but the facts are certain. 
Another objection may be drawn from a remarkable experi- 
ment to be found 1 in the fifth volume of Dr. PRIESTL-EY' s ob- 
ſervations, where it is ſaid, that inflammable air and common 
air being fired by an electric ſpark over lime- water, the dimi- 
nution took place all once, and the lime was not precipitated; 
but as it is equally true, that fixed air is precipitated by other 
phlogittic proceſſes, this experiment proves only, that in theſe 
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| * eircurnſtances, where a large qwantity of phlogifton 
i ſuddenly heated and transferred all at once upon the Serke. 


Where he found, chat, by the exploſion of gunpowder, a large 
| ture of equal parts, Glphur and nitre, only one-welfth of the 


air r was fixed air, the remainder being phlogiſticated ; 


not as yet well known to me, not having been able to repeat it in 


gree, as it is in common caſes; and perhaps, when exceedltgly 
rarified, as it is in inflammable air from metals, it forms ſome 
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giſticated part of common air, phlogiſticated ai air may be formed 

as ſulphur and volatile acid'is formed, when a large quantity of * 

hot phlogiſton 1 18 united all at once to the vitriolic acid. 5 
Analogous ta this is another experiment of Mr. cavarto' 8, 


quantity of pblogiſticated air is produced ®; and alſo another 
of Dr. PRIESTLEY's, wherein he found, that by firing 2 mix 


But I own the circumſtances of the former experiment are 


ſuch a manner as to remove all doubt either of the eſcape: of |} 
the air through the cement which fixes the wire that conducts 
the electric fire, during combuſtion ; or that the ſmall quan- 


tity of inſlamimable air uſed prevents the fixed from being ſens 
fible. It may alſo happen, that to the production of fixed ait 


it is. neceſſary that the phlogiſton be condenſed to a certain de- 


other, as yet unknown, compound. Thus much is certain, 
that all other 'inflammable air, fired with the electric ſpark, 
produces fixed ar; and all other inflammable. air is ſpecifically 
heavier than the metallic, and before inflammation evidently ; 
contains no fixed air. Mr. WARLTIRE, after burning metallic 
inſlammable alf found a white powdery fubtance ine a 
cala) Which may have abſorbed the fixed air. 
However, in tlie common proceſs of combuſtion of inet 
and vegetable Hubftances i it is certain, that fixed air is ſeparated 


2 CAVALLO on Air, p. 812. 
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from. oochmon air, and that the whole diminution i is owing to 
and abſorbtion. Mr. LAvoisiEn has fet theſe 
—_ in the cleareſt light. He introduced a lighted candle 
into a receiver ſtanding on mercury: the air at firſt expanded 


by reaſon of the heat, and the candle was ſhortly after extin - 


| guiſhed ; but when all was cold, there was ſcarcely any dimi- 


nution. He then introduced, under the receiver, a cauſtic 
ed alkaline liquor: the air was immediately diminiſhed, and 
the diminution reached nearly one-ninth of the whole. He 
then introduced a ſmall quantity of vitriolic acid; the alkali 
immediately efferveſced, gave out its fixed air, the mercury re- 


then, and only then, this air was dim 
which it is evi 


that two-thirds of it were converted into 
fixed air; but the remaining third was ſo far from being phlo- 
giſticated air, that a candle burned in it as well as ever, and 

after it went out half of this air was abſorbed by a cauſtic 


deſcended, and the air in the receiver occupied the ſame ſpace as 
at firſt; ſo that this experiment 18 perfectly concluſive... He 
alſo lighted a candle in dephlogiſticated air, and when it was 
extinguiſhed, introduced a cauſtic fixed alkaline "my and | 


fixed alkali, and the remainder was ſtill little worſe than come 


mon air. Mem. Par. 1977, p. 195, &. 


Yet Mr. LAvolsIER thinks, that by the calcination of 1550 
fixed air is not produced; but that the metals abſorb the de- 
phlogiſticated part of common air, and are thereby converted 


into a calx. And on this is founded his extraordinary opinion 


of the non-exiſtence of phlogiſton ; whereas it is evident, that 


even mercury affords inflammable air, and conſequently contains 
phlogiſton, and that it loſes part of this during calcination, and 
conſequently fixed air muſt be produced, as he himſelf acknow- 


ledges it to be during combuſtion, by t the union of inflam- 
G 8 2 | mable 
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found dephlogiſticated. 
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226 1 
mable air and the dephlogiſticated part of common air, which | 


| after this union 1s abſorbed by the calx. It is true, that the | 


mercurial calx, and alſo the calces of lead, and many others, 
yield dephlogiſticated air; but then the mercury is always 
revived, ſo that it is evident, it retakes the phlogiſton from the 
fixed air, of which nothing then remains but the dephlogiſti- 
cated part, which accordingly appears in the form of dephlo· 


giſticated air. Dr. PRIESTLEY never found the whole of the 


mercury - revived, and accordingly he recovers a little fixed ait 
from the mercurial calx. 2 


PR. 217. But Mr. L avorsrer 
finds the whole of the mercury revived, and for that reafon 


finds no fixed but all dephlogifticated air; thus their different 


reſults are clearly explained, and probably proceed from the 


different degrees. of heat they employed, and the different 
phlogiſtication of their acids. The dephlogiſticate® air that is 


extracted from mmum proceeds alſo from a partial revivification 


of the lead, which always takes place“: nor is it wonderful, 
that this calx ſhould dephlogiſticare fixed air, fince it dephilo- 


giſticates the marine acid alſo, as Mr. $CHEELE has obſerved +, 
To this it will probably be objected, that dephlogiſticated 
air muſt pre-exiſt in the minium, fince it 1s. expelled by the ma- 


rine acid; but this does not follow ; z for if manganeſe be diſ- 
ſolved in the common marine acid which is phlegiſticated, and 


aſterwards expelled from it by the vitriolie, it will alſo be 


* 


I ſhall now proceed to inveſtigate the proportion of phlo- 


giſton and elementary or reſpirable air in fixed air. 
Dr. PRIESTLEY, in the fourth volume of his Obſervations, 


P- 380. has ſatisfactorily proved, that nitrous air r parts with as 


3 BEAUME, 7. 1 Pott. Lithog. 29. 3 Di. Chy. 205. 5 
+ Kon, Vet, Acad, Handling. vol. XXXV, p. 193. 


much 


. 


en the ſoetifi Gravities, &c. of Saber e 


ble air does when fired in the ſame proportion of common air. 
Now, when inflammable air unites with common air, its 
whole weight unites to it, as it contains nothing elſe but pure 

phlogiſton ; ſinee, therefore, nitrous air phlogiſticates common 


air to the ſame degree that inflammable air does, it parts with 


a quantity of phlogiſton equal to the weight of a volume of 
inflammable air fimilar to that of nitrous air. Now 100 cubic 


inches of inflammable air weigh 3,5 gr. ; therefore, 100 cubic 


inches of nitrous air part with 3,5 gr. of phlogiſton when they 
communicate their phlogiſton to as much common air as will 
take it up. 1 ſay, that nitrous air parts with.as much phlogiſton; 


becauſe it is certain, that it does not part with the whole of its 
phlogiſton to common or dephlogiſticated air, for it contains 


much more, as already ſhewn, and, as appears by the red co- 


air then produced, nor to the phlogiſticated air remaining, as 
is very evident. Hence the acid, thus * is * volatile. 
4 PR. 267. 

One meaſure of the pureſt Jephlogilticated” air i two of 
nitrous air occupy but eth parts of one meaſure, as Dr. 
PRESTLEY has obſerved, vol. IV. p. 245. Suppoſe one mear 
ſure to contain 100 cubic inches, then the whole very. nearly of 
the nitrous air will diſappear, its acid uniting to the water over 
which the experiment is made, and 97 cubic inches of the de- 
phlogiſticated air, which is converted into fixed air by its union 
with the phlogiſton of the nitrous air; therefore 97 cubic 
inches of dephlogiſticated air take up all the phlogiſton which 
200 Cubic inches of nitrous: air will part with ; and this we 
have 


5 


wy | 
much pblogiſton to common air as an equal bulk e H. inſlamma- 


lour, it conſtantly aſſumes when mixed with common or de- 
phlogiſticated air, which colour belongs to the nitrous acid 
combined with. its remaining phlogiſton, and not to the fixed 
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have ſound to be ſeven grains; therefore, a weight of fixed air 
equal to that of 97 cubic inches of dephlogiſticated air and 7 of 
phlogiſton, will contain 7 gr. of phlogiſton. Now, 97 cubic 
inches of dephlogiſticated air weigh 40,4 gr.; to which, | 
adding 7 gr. we have the whole weight of the fixed air equal 
47,74 gr. 83, 7 55 cubic inches; and conſequently 100 cubic 
inches of fixed air contain 8, 3 57 gr. We polegifton, and the 
remainder elementary « air. 
100 gr. of fixed, air contain its of phlogiſion and 85,339 | 
of. elementary air; which, when ſtripped of phlogiſton, and | 
hos ye with its proper pro . of elementary fire, be- 
comes again dephlogiſticated air. Hence alſo, 100 cubie J 
| inches of dephlogiſticated air are converted into fixed air by | 
t 7,21 65 gr. of phlogiſton, and will be chen reduced to Fw 
dn of 86, 34 cubic inches. 

And reciprocally, 100 cubic n of fixed air, being de» | 
rompoſed, will afford 115,821 cubic inches of dephlogiſticated 
air, and part with 7, 2165 gr, of phlogiſton, ſuppoſing the | 


| decompoſition to ar: that i is, the 2 air 
; pure. 


(ering real the INTER account of the nature of fixed 
air to Dr. exIEsTLEY, I had the ſatisfaction to find it met with 
his entire approbation, which he authorized me to mention, 


notwithſtanding what he had advanced to the contrary in his 
laſt publication, 


a; nh pre oe. eee. 
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' The nokia: purſued was this: tf 2.181 
it, I found the quantity of nitrous air a vie e a of 
copper afforded when diſſolved in the dephlogiſticated uigrous 
acid, and by that means how much phlogiſton i it parts with. 
2dly, I found the quantity of 'copper which a given en 
of the dephlogiſticated vitriolic acid could diſſolve; and ob- 
ſerved, that it could not diſſolve the greateſt quantity of cop= 
per without WN a nher rl which ol PO 
not diſſolve. 
zZzadly, ! found how auch irdephlogiſticites what it deen 8519 
diſſolves, and a much it 9 what' it e 
cal cines. | 

Athly, How Pony end air a given quantity 5b op- 
per affords wh ei ' diffolved "3 in ebe vitriolic _ to Yo Tr 
advantage. DT ie EE 9 4101¹0 BR. 
Fthly, 1 anduct from the whole e of Maine ex · 
pelled by the vitriolic acid the quantity of it contained in the 
inflammable air; the remainder ſlows hens hl of. it con- 
tained in the vitriolic air. "DIG 2 11 120 bobine 
The partieulars were as Sede: lou viduo 11 yin 
-1f, 100 gr. df. copper Agleved in mY dephlogiticaes ni⸗ 
trous acid afforded me 67, 5 cubic inches of nitrous air, which; 
iecording whe defies — ne c 5 Fr. 
of phlog Nt 7 SOT Fr TIT 792-901 27. 
aa. 160 gr af real vitriehe 22 0 take up or Abele $457 3 


ot r copper, an amd gr. of ages require about 182,714 gr. 
s of 
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1 per, je when :diflolved i in the vitriolic acid, retain only as much 
.phlo 
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08>  _ per ojervantions 
oof * viewolic acid: to. diflolve chem. Again, 1 100 gr. of cops, 
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giſton as is contained. i in; three cubic, inches of nitrous air, 
- that. is, 0.2 of a grain; therefore, ſince 100 gr. of copper 
give out 4,52 of phlogiſton, the vitriolic acid ie it of 4, 52 
0, chat is, 4, 32 gr. of phlogiſton. 

Zuly, To diſſolve 70 gr. of copper in the vitriolic TY to 


the greateſt -advantage,1 20 mere mlt be Nightly dephlogiſt- 


cated $i therefore, to ade x09 E408 _—_ in chi e 


Lightly dephlagiſticated calx afforded, 4 * anches A alitions 
air therefore, 23;6 would afford 14,3, which contain 0,958 
gt. of phlogiſton: but 28,6 gr. of copper, before any dephlo- 
giſtication, contain 1,292 gr. of phlogiſton ; therefore, they 
loſ& by this flight dephlogiſtication o, 344 of 2 grain of phlo- 
giſten Heute, when 100 gr. of copper are diſſolved in the 


enge ” |» i 5 
Athly, The: quantity * ee x air afforded by a 


advantageous ſolution of 100 gr. of copper in the vitriohc acid 
wr cubic inches, which mac to 0, 385 of a *in of phlo- 


. b giſton 


Sthly, The inden as 100 gr. of copper in the viniallc acid 
. over mercury 75,71 cubic inches of air; but of this 
only 11 cubic inches were inflammable air, the remainder 
therefore was vitriolic acid air, amounting to 64,71 cubic 
inches. 

-6thly, Then the whole quantity of ee expelled during 
the ſolution of 100 gr. of copper in the vitriolic acid is 4,66 
gr.; of this inflammable air contains but o, 385 of agrain: the 


remainder therefore, which conſiſts of 4927 5 gr. muſt be con- 


S | tained 
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tained in the 64, 51 cubic inches of vittiolic air: thetefbre; 100 


_ cubic inches of wvitriclic air contain 6,6 gr. of phlogi on, and . 
71,2 gr. of acid, aud 100 cubic inches of this air weighing 


77,8 gr. 100 gr. of this air contain 1 gr. of phlog — a 
91,2 of acia. 


or THE QUANTITY OF PHLOGISTON 
. IN SULPHUR. 


This I endeavoured to find We — the quantity of 
fixed air produced during its combuſtion, . 
Io the top of a glaſs bell, which was open, 1 firmly tied 
and cemented a large bladder, deſtined to receive the air ex- 
panded by combuſtion, a quantity of which generally eſcapes 
when this precaution is not uſed. Under this bell, which con- 
tained about 3000 cubic inches of air, I placed a candle of ſul- 
phur, weighing 347 gr.; its witk (which was not conſumed) 


| weighed half a grain: it was ſupported by a very thin concave 


plate of tin, to prevent the ſulphur from flowing over during 
the combuſtion, and both were ſupported by an iron wire, 
fixed on a ſhelf in a tub of water. As ſoon as the ſulphur was 
fired with a very feeble flame, it was covered with the bell, the 
air being ſqueezed out of the bladder. The inſide of the bell 
was ſoon filled with white fumes, fo that the flame could not 
be ſeen. In an hour after, the fumes thoroughly ſubſided, and 
all was cold. The water roſe within the bell to a height equal 
to 87, 2 cubic inches; whence I deduce that 87,2 cubic inches 
of fixed air were produced, which contain 7, 287 gr. of phlo- 
giſton, which ſeparated from the vitriolic acid, and united to 
the dephlogiſticated part of the common air under the bell. 
Yor, LXKD. H h . 
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. The candle of ſulphur being weighed, was found to have loſt 
20, 78 fr.; therefore, 20,75 gr. of ſulphur contain 7,287 gr. 
of phlagiſton, beſides the quantity of phlogiſton which re- 
mained in the vitriolic air. This air muſt have amounted to 
20,75 — 7,287 13, 463 gr. which contain 1,141 gr. of phlo- 
giſton; therefore, the whole quantity of phlogiſton in 20,75 
gr. of ſulphur is 8,428 gr.; therefore, 100 gr. of ſulphur con- 
Fain 40,61 gr. & pblagiſton and 59,59 of vitriolic acid. 
| Several attempts have hitherto been made to Amine the 
proportion of the conſtituent parts of ſulphur; but all were 
evidently defeRtive. The firſt was that of sraur., who calcu- 
lated the quantity of phlogiſton from that of the acid remain- 
ing after flow combuſtion ; but as much, both of acid and 
 phlogiſton, was diffipated, and as the remaining acid was alſo 
phlogiſticated, and attracted much of the moiſture of the air, 
no concluſion whatever could be drawn from this experiment. 
The ſecond method was, to form a liver of ſulphur, and con- 
vert this by a gentle long continued heat into a tartar vitriolate, 
and then calculate the weight a given quantity of alkali would 
gain by this operation. This was alſo deviſed by sr AHL, and 
followed by BRANDT and NEWMAN, and by it they determined 
the proportion of phlogiſton to that of acid to be nearly as 1 
to 16. But during the formation of the liver of ſulphur; 
whether in the moiſt or dry way, much of the phlogiſton and 
acid is diſfipated, as is evident by the vapour and ſmell that 
proceed from it, their alkali alſo contained fixed air, which it 
loft during the operation, and of which they kept no account, 
as they were ignorant of its exiſtence; and the tartar vitriol 
formed by them or fal polycreſte retained much undecompoſed 
ſulphur, as always happens when it is not ſtrongly heated; fo 


that this method alſo was. very imperfect, however fome ſub- 
I 


ſequent; 
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oF rü aner OF s geren IN 
MARINE ACID AIR. „ 


8 gr. f copper difſolred! in colourleſs gu of alt me 5 
but 4.9 cubic inches of air, hen the air was received over 
water, and this air was inffammable. , 
3, s gr. of copper being diſſolved i in the ſame quantity of the 
ſame ſpirit of ſalt, and the ait received over mercury, afforded 
91, 28 cubic inches of air; but of theſe only 4, 9 cubic inches 
were inflammable air; the remainder, therefore, via. 80, 38 
were marine air, which weigh 56, 49 gr. 

Now, as ſpirit of ſalt certainly does not dephlogiflicate cop- 
per more than the vitriolic acid does, it follows, that theſe 
4,9 cubic inches of inflammable air, and 86, 38 cubic inches 
of marine air, do not contain more phlogiſton than would be 
ſeparated from the ſame quantity of copper by the vitriolic 
acid: and fince 100 Srains of copper would yield to the vitriolic 


= 7 7 | acid 
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. 4,32 gr. of phlogiſton, 8,5 gr. of copper would yield 
0,367 of à grain of phlogiſton ; this then is the whole quan- 
tity extracted by the marine acid, and contained i in 91 28 cubic 
inches of air, and deducting from this the quantity of phlo- 
giſton contained in 4,9; cubic inches of inflammable air 
(S of a grain), the remainder, viz. 0,367 — 01721 =, 
o, 196 is all the Phlogiſton that can be found in 86, 38 0 cubic 
inches, of marine air. Then 1co cubic inches of marine air can 
contain but 0,227 nearly of a grain of phlogiſton 65, 173 of acid. 

Hence we ſee why it acts fo feebly on oils, ſpirit of wine, &c. 
1 a very ſmall affinity to phlogiſton; and why. it is not 
diſlodged from any baſis by uniting with phlogiſton, as the vitri- 
olic and nitrous acids are, its affinity to it being inconfiderable. 
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XVI. Del modo di render ſenfibiliſima la pin debole Elettricita ſia 
Naturale, ſia Artifciale. By Mr. Alexander Volta, Pra- 
=” Mer of Experimental Philoſophy in Como, &c. Sc.; commu- 
nicated by the * Hon. * Earl Cowper, F. R. S. 


* Ss 


Read March Ids: 178 2. 


IN apparechio, che portando a uno ſtraordinario ingran- 
dimento 1 ſegni elettrici fa ſi, che oſſervabile divenga 

e * quella virtü, che altrimenti per Veſtrema ſua debo- 
lezza sfuggirebbe 1 noſtri ſenſi, ognun comprende di quale e 

quanto vantaggio ſia per riuſcire nelle ricerche ſull elettricita, 

e maſſime intorno alla naturale atmosferica, la quale, come 

ſappiamo, non in ogni tempo, anzi aſſai di rado, allora ſola- 
mente cioè che il cielo & ingombro di nuvoloni ſcuri e tem- 

peſtoſi, avvienne che ci renda ſenſibile ne conduttori ordinari 

non molto elevati, e appena è che in altri tonaps ne moſtri 

qualche indizio in quell. elevatiflimi, o ne' cervi volanti 
portati all' altezza di piu centinaja di braccia. Or un tale 
apparecchio, mercè di cui un conduttore atmosferico, anche di 

non grande elevazione, vi dia ſegni ad ogn” ora e in ogni coſti- f 
tuzione di tempo, molto chiari e diſtinti di quel qualfiſia picciolo 

elettrizzamento che in lui induce 1 atmosfera, ecco io ve lo re. 
ſento nel mio elettroforo : : in quella ſemplice macchina, che & 
ormai nelle mani di tutti, e che ſe altro pregio pur non aha, "2 
verrebbe abbaſtanza raccomandata ag! Elettriciſti per queſto che 
lor offre facile mezzo. di ſpiare la pw languida © impercettibile 


elettricità ſi naturale che artificiale, con tirarla ſopra di sè, ed. 
accumularla. 
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a conduttore non & elettrizzato punto, © - chi per ſlab 
non domina elettricita di ſorta ne campi dell” aria poco alt! ove | 
quel conduttore porta la teſta. Eppure non è cos}: un altro 
elettroſcopio di gran lunga migliore qual veramente puo dirſi il 
noſtro apparechio, giacche ne adempie con tanto vantaggio le 
funzioni, ci fa vedere che da qualche elettricità e pur ſempre 
inveſtito quel conduttore, avvegnache ne fi moſtri di per ſe 
affatto 1 inerte : ci fa, dico, vedere e toctar con mano ch* egl 1 non 
ne è mai Privo affatto; onde convien giudicare in egual modo 
che non ne © mai priva Faria che lo circonda. Ed ecco come 
reſtiamo 
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reftiamo convinti che anche: alla. pitt daſſa 'regione deli 1 
fera, e ſino a pochi piedi da terra 's'eſtende l azion coſtante e 
perenne dell elettricita naturale. Cotal elettricità ſebbene in- 


ſenſibile rimanga finche da quel tratto d'atmosfera fi communica 


ſoltanto al detto conduttore; eve poi per mez zo di Jui fi comu- , 
nichi inſiememente all' elettroforo noſtro, fi raccorà entro a 


queſto pid facilmente, e in maggiore copia ; fi è per tal modo, 


che ſorger quindi potranno 1 


fino qualche ſcintilluzza. Ogniqualvolta poi il conduttore deſſe 
già di per ſe qualche ſegno, movendo alcun poco un legger filo, 


aſpettatevi om col ſoccorſo del' noſtro apparecchio, ſcintille 


| Pungent!, e ogn altro ſegno vigoroſiſſimo. 


3. Ma vemamo ſenza piu al modo di far ſervire all intento 
cotal apparecchio, a cui in queſto caſo meglio che il nome che 


altronde porta di elettroforo, Taltro gia indieato di elettroſcer 
Pio, anzi pure quello di micro-elettroſcopio potrebbe convenire. 
Ma io amo meglio di chiamarlo conden/atore dell elettricita, 


per uſare un termine ſemplice e piano, e che eſprime a un 
tempo la ragione e 1] modo de fenomeni d cui ſi tratta, come 
vedraffi nella 2*- parte del preſent ſcritto. Tutto dunque ſi 


riduce a queſte poche operazioni. 


(A) Convien prendere un piatto d' elettroforo, che abbia Vin- 
croſtatura di reſina aflai ſottile, e a cui o non ſia ſtata dianzi 
impreſſa alcuna elettricita, o ſe mai vi e ſtata, vi ſi ſia ſpenta 


affatto. A 


G) A queſta faccia refirola immune da ogni elettricitꝭ fi. 
loprapponga convenientemente il ſuo ſcudo (coſi 10 chiamo la 


Come ciò ſegua fi ſpiegherd della 25 parte di queſta memoria. * 5 
mina 


i noti ſegni di attrazzione e di 
ripulſione ſenfibili abbaſtanza per dinotarci ſenza equivoco non 
che Veſiſtenza, la ſpecie ancora dell“ elettricita, cioè ſe Pofuroa 
o negativa. Che pm? non mancherà talora di compatire per 
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(© col congiunti nde & adattitin ſotto al flo debian 
del elettrieità atmosferica in guifa, che lo ſcudo venga toccats 
dove che fia dal detto _ gli folo lo * e in niun modo il 
_ Y 
(0) In queſta PRO fi lafrino le coſe per un certo m 
anche lo ſcudo poſſa aver raccolta ccmpetente doſe di quell 
elettricita, che dal filo conduttore gli s' iſtilla lentiſſimamente. 
(E) Da ultimo ſottraggaſi al contatto e influſſo del filo con- 
duttore lo ſcudo tuttavia unito al ſuo piatto; indi fi diſgrunga 
anche da queſto, levandolo in alto al conſueto modo per il ſuo ma- 
nico iſolante : e allora ſarꝭ che ſe ne otterranno gl aſpettati ſegni E 
coſpicui di attrazione, di ripulſione, e di qualche ſcintilla ezian- 
dio, di pennoncelli &c. nel tempo che il conduttore di per ſs 
non giugna a moſtrar nulla, o appena un' ombra di elettricità. 
4. Ho detto (prec. D) che il filo conduttore debbe toccare 
lo ſcudo per un certo tempo. Quanto pero non e facile il deter- 
minarlo, dipendendo dalle circoſtanze. Talora vi abbiſogne - 
ranno 8. 10. e pid minuti; quando cios il conduttore da par ſe 
ſolo non fa vedere il minimo ſegno di elettricità: altre volte pi 
poco. Che ſe un debole indizio pur vi compariſſe, tantoche un 
legger filo faceſſe cenno d eſſerner attratto, baſteria in tal caſo 
laſciar in contatto di eſſo conduttore il noſtro ſcudo ſol pochi 
ſecondi, per abilitar queſto a dar ſegni molto vivaci. 

5. Una coſa fi vuol offerrare riſpetto al filo conduttore me- 
deſimo, ed è ch' egli ſia ben continuo, o ſe & pollibile d'un 
pezzo ſolo dall' alto fino al baſſo, dove viene a comunicare collo 
ſcudo : cioè ſi dee evitare aſſolutamente ogni interruzione, e 1] 


più 


10 he Whoa cbr tn eidiviplic Wale A rn | bim 
per Ia ragione che ciaſcuna dr tali giufiture porrandd' un e | 
impedimento al paſſagio dell elettricita, avvenir puo che quella, 
che contras il conduttore in alto, Sarkeſti, ne giunga al luogo 
deſiderato; cioè fino allo ſcudo. Cos fuccederi diffatti ogni 
qualvolta Felettricità è deboliſſima, ſe in luogo (uri filo metal- 
lico continuo, una catena di più annelli da quello pendente venga 
a toccare coteſto ſcudo. Non ſi creda' per queſto;che una ſola 
3 o due poſſano egualmente impedire la riuſeita; ma 
ne verra ſempre del pregiudizio: e qualora Pelettricità foſſe 
e debole, potrebbe s * nnn. difetto man- 
care del tutto Teſperimento. | N 
6. Riguardo all' elet troforo da 6 a Abe offereazitni 
rimangono, di cuĩ ora mi convien parlare. E la prima accennata 
ſopra al & 3. et. A) fi è che lo ſtrato reſinoſo importa molto 
che ſia fortile, avendo io ſempre provato che quanto pid lo & 
tanto maggior doſe di elettricita permette, anzi fa che ſi raccolga 
entro allo ſeudo cui porta indoſſo, di quell elettricita, dico che 
gli s'infonde o dall” atmosfera per mezzo del filo conduttore, o 
da qualſivoglia altra potenza elettrica. Se foſſe pertanto ſteſa la 
reſina alla ſpeſlezza d'un quarto di linea, o non maggiore di una 
mano di varnice, riuſcirebber le prove ottimamente; ſiccome 
all' incontro eſſendo Ou un pollice o pw, andrebber le coſe 
maliſſimo. | 
7. In ſecondo luogo la ſuperficic di eſſa reſina deb) eſſere 
quanto fi puo piana e liſcia, e piana e liſcia ſimilmente Finferior 
faccia dello ſcudo, ſicchè vengano a combaciarſi bene (ivi let. 
B). E noto quanto un miglior combaciamento favoriſca gli effetti 
dell' elettroforo ; ond” ebbi ben ragione di eee e queſta 


come una delle principali condizioni nella deſcrizione che pub- 


Vor, ENI. 11 blic-ã 
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| bNeai” a ſuo tempo di queſta machina . Ma & ancor fy 
grande Pinfluenza, che Pampio e perfetto contatto ha ſopra 
Viſteflo 7 — 1 nn. 1 in qualita di 
_ condenfatore. „ 

8. Da ultimo merita + eden attenzione quanto alla gil 
citata let. A ſi & preſcritto; che alla faccia reſinoſa, cui ſi 
applica lo ſcudo, non dee effere impreſſa alcuna elettricita, 
La ragione per cui vuolfi che ne ſia affatto priva ella &, che 
altrimenti 1 ſegni dello ſcudo, allorehè s alza, divertebbero equi- 
voci, non eſſendo pi la ſola elettricità trasfuſa in eſſo ſcudo dal 
conduttore atmosferico quella che giuoca, ma inſieme anche 
Taltra occaſionata dall” elettricità impreſſa ed inerente alla faccia 
reſinoſa: quando a noi 9 di elplarace la ſola ſopraveniente 
la detto ſceudo. 75 Frog e 

Se dunque la faccia reſinoſa del piatto, di cui volete ſervirvi 
& rimaſta ſempre intatta, va bene. Ma ſe è ſtata gia eccitata, e 
vi fi mantiene tuttavia parte dell' impreſſa elettricita, egli con- 
vien fare di tutto per iſpegnarla; cio che non è ſi agevol coſa. 
Il paſſarvi ſopra un panno alquanto umido, applicandolo ben 
bene a tutta la ſuperfiete, E un de mezzi più efficaci ch” io mat 
abbia trovato ; pur non toglie talvolta che dopo qualche tempo 
lo ſcudo poſatovi ſopra, e previo il ſolito toccamento, rialzato, 
non attragga ſenfibilmente un filo. Lo ſteſſo ſuccede non di 
raro anche dopo aver tuffato tutto il piatto nell acqua, laſcia- 
tovelo un pezzo, e quindi fattolo raſciugare all aria, Lo 
ſquagliare la ſuperficie della reſina al fuoco o al ſole, & forſe i 
pid ſicuro ſpediente per farne ſvanire tutta quanta PFelettricita, 


* Si truova queſta deſcrizione in un colle principali eſperienze, e un piccol ſaggio 
di ſpiegazione, in due memorie indirizzate in forma di lettera al Dr. PRIESTLEY, e 
pubblicate in un? opera periodica di Milano intitolata Seit d'Opruſcoli intereſſanti, 


per l'anno 1775. 
+ Vegg. Paccennata deſcrizione dell' elettroforo. 
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ech non ne rimanga pur ombra o veſtigio nella ſteſſa reſing, 
raſſodata che ſia . Una maniera più ſpedita 6 di far paſſare ſopra 
tutta la faccia della reſina la fiamma di una candela, o d'un 
foglio di carta acceſo. A qualunque però di tai mezzi uno fi 
appigli, per accertarſi che l'elettricita ſia ſpenta a ſegno che pin 
non poſſa aver parte alcuna Pazione propria dell elettroforo agli 
effetti che riſultar debbono unicamente dall elettricità infuſa 
allo ſcudo dal conduttore atmosferico, converra far prima la prova 

ſe poſato eſſo ſcudo ſulla faccia reſinoſa, toccato col dito, e rial- 
zato al conſueto modo, non mova neppure un ſottiliſſimo pelo: 
allora non producendo alcun effetto in qualita delettroforo, ſer- 
vira ottimamente all' altr' uſo, cui vien deſtinato, di condenfatore 
dell' elettricita. 
9. Se mi ſi dimandaſſe ora a qual oy giunga nel deſeritto 
apparecchio cotal condenſazione dell' elettricita, cioè a quanto 
 maggior forza ſorger poflano i 1 ſegni elettrici nello ſcudo quando = 
s' alza, riſponderei che non & facile il, determinarlo, dipen- ; 
| dendo da molte circoſtanze. Che pero, le altre coſe pari, 
Taumento & maggiore in ragione che il corpo che forniſce 
elettricità allo ſcudo fi truova avere maggiore capacita ; 
ed & pit grande in proporzione che la forza elettrica im- 
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E ſtato creduto per molto tempo che il calore, e molto pid la liquefazione 
del ſolfo e delle refine, baſtaſſe ſenz altro ad eccitarvi Pelettricita, Ma tranne 
las tormalina, ed alcune altre pietre, che si veramente concepiſcono l'clettriciti 
pel ſolo calore, le refine e il ſolfo non & mai che lo facciano, ſe loro non ſoprayv- 
venga qualche ſtropieciamento, o tocco almeno d'altro corpo. L'errore e nato, 
come ha avvertito il Prof. c qοl¹ con altri, da che ogni legger tocco della mano, 
o di cheechè altro puo baſtarg in tali circoſtanze favorevoli, Senza queſto la 
materia fuſa abbandonata a ſe ſteſſa nel rapprenderſi e dopo, tanto è lungi che cont- 
ragga alcuna elettricita, che anzi perde quella qualunque che per ſorte aver poteſſe 
prima della fufione, come le noſtre ſperienze ci aſſicurano. Ne fia meraviglia: 
giaccheè tutti i corpi coibenti per un forte grado di calore divengono conduttori; 
e i corpi reſinoſi in iſpecie lo ſono gia quando fi trovan molto rammolliti, e pit al- 
lorehe cominciano ad entrare in fuſione. 


TT En FOG piegata 


_ 


$ £5 — 7 


Det mods di render 1 la pid Ut 1 
piegata L pid debole. Cosi vedemmo git che fe 11 conduttore 


atmosferico non ha la forza di alzare d'un grado il pendolino 
dall' elettrometro, movendo appena un ſottil pelo, ed anche 
meno di queſto, potrà tuttavia abilitare lo ſcudo non che a 
vibrar Velettrometro a pin gradi alto, ma a ſcaghare pur anche 
vivace ſcintilla (S 2. e ſeq.). Ma ſe Pelettricità nel conduttore 
atmosferico ſari pit forte a ſegno di dare qualche ſcintilletta, di 
mandare Felettrometro a 5.0,6 gradi, lo ſcudo che ricevera queſta 
elettricità, dara gli è vero una ſcintilla affai pid forte, e I elet- 
trometro vibreraſſi al pm alto punto ef. gr. a 100. 120 gradi. 
Ad ogni modo è viſibile che la condenſazione dell' elettricità ne 
in queſto & minore che nel pe. caſo, in cui venne aumentata (i, 
ma non di 60 volte, la ragione è che al di la del maſſimo non ſi 
puo andare, cioe di quel grado a cui giunta Velettricita fi diſſipa 
da ſe ſteſſa aprendoſi il paſſagio per tutto. Dunque a miſura 
che la potenza elettrica, la quale fi applica allo ſcudo poſato, & 
più vicina a tal ſommo grado, minor accreſcimento puo ricevere 
dall apparecchio condenſatore. Ma che biſogno abbiamo not 
allora di lui, e tutte le volte che I elettricita « e gia ſenſibile e forte 
- abbaſtanza ? 1 EY, 
L'uſo a cui vien deſtinato & di ſottrarre, e eien ſopra di ſe 
ſufficiente doſe render ſenſibile quclla, che E languida affatto e 
. e finche rimane nel gran conduttore i in pace (1.). 
o. Quando dunque il conduttore vi da gia da fe ſolo ſegni 
1 diſtinti di elettricita, non accade ricorrere all' altro 
; apparecchio. Diro dippit che il farlo puo produrre un grande 
inconveniente, ed e, che per poco che l'elettricità del condut- 
tore ſia vigoroſa, a ſegno di dare qualche ſcintilla, avviene 
allora che facendogli toccare lo ſcudo, l'elettricità non fi arreſti 
in lui ſolo, ma che path in parte ad imprimerſi alla faccia reſi- 
noſa-cui copre ; onde. in ſeguito Vapparecchio- prenda a fare le 
2 = funzioni 


— 


Elenricitd fi Natirale, PR Alis. * 245 ; 


funzioni di vero elettroforo : ciò che per le ragioni gi dette (8 3 


fi dee con ogni ſtudio evitare. . ; 


11. Per prevenire un tal inconveniente ho penſato di ſurro- 


gare al piatto incroſtato di reſina, un piano che non foſſe vero e 
perfetto iſolante, aſſolutamente impermeabile al fluido elet- 


trico; ma tale ſolamente che opponeſſe una diſcreta reſiſtenza 
al ſuo paſſaggio, come una laftra di marmo aſciutta e politiſ- 
ſima, un piattello di legno ſimilmente aſciutto ed arido, oppure 


incroſtato di geſſo, o meglio ancora inverniciato, una tela ince- 


rata ſecca e monda, od altro ſimile. Alla ſuperficie di tali corpi | 
non avverra d'ordinario che 8 'affigga Felettricita potendo appic- 
cata che ſia ſcorrere e trapaſſare per entro ad eſſi; o ſe pur tal 


volta ve ne rimaneſſe un pocolino, quaſi ſagnante, fia queſta 


paſlaggera, 1 in brevi momenti ſvanita. Quindi è © che un tal ap- 


parecchio 1 inatto alle funzioni d' elettroforo non ce ne dari i feno- 


men ; ma per queſto appunto meglio ſervira all” altr uſo dr 


8 condenſatore. 


18. Soſtituendo coſi allo ſtrato EP Vw o a qualſivoglia : altro. 
coibente peretto un piano o ſtrato che ſia mezzo tra coibente- e 


deferente, cioè un corpo iſolante molto imperfetto e inſieme 


imperfettiſſimo conduttore, quali ſono nelle diviſite circoſtanze 
g indicati corpi (prec.) non folamente ft toghe © ſi fa minore 
i] pericolo di qualche elettricita che poſſa imprimerſi e reſtar 


aderente alla ſuperficie del piatto, la quale renderebbe equivoche 


le ſperienze delicate; ma innoltre un notabile vantaggio da noi 


11 ottiene, ed & che lo ſcudo poſato ſu tai piani non affatto iſo- 


lanti cava del conduttore, e fi tira addoſſo maggior doſe di elet- 
tricita, che ſe poſato foſſe ſopra uno ſtrato reſinoſo, od altro 


perfetto coibente. E come detto gia abbiamo (6.) che uno 


ſtrato reſinoſo quanto & men groſſo, tanto più abilita la lamina 


che gli è ſovrappoſta ad arricchirſi di elettricita ; coſi tale ſtrato 


ridotto 


TP 


of otto ad una ſemplies vernice, o intonaco di cera, ung e 
Valtra gia men coibente della reſina, e infine ridotto a niente, 


Do! made df dy 1 ho pit All. 


ſoſtituendovi ſoltanto una ſuperficie poco deferente, come quella 


del marmo o del legno arido, ſomminiſtra alla lamina metallica 


la più favorevole poſitura che mai aver _ per raccogliere nel 
ſuo ſeno abondante elettricità. 
9 Guardiamoci pero nel voler iſchivare il troppo di coi - 


benza di dare nel poco, accoſtandoci ai deferenti perfetti, o 


quaſi perfetti, Non biſogna perder di viſta, che la ſuperficis 


del piatto dee opporre una diſcreta reſiſtenza al trapaſſo del 


fluido elettrico, per rattenere una competente doſe di elettricità 


nello ſcudo addoſſatole (1 1.) Ma baſta che ciò faccia per un 
qualehe piccioliſſimo tempo; d' uopo eſſendo non rare volte di 


tenervi confinata Velettricita otto, dieci, e pi minuti, quanti 


cioè ne impiega il conduttore atmosferico a raccoglier dall 
aria, ed infondere in eſſo ſcudo tal copia di elettricita, che 


poſſa renderſi ſenſibile e coſpicua (3. D. 4.) 


Dal che facilmente s' intende quanta attenzione pur convenga 


e nella ſcelta del corpo da ſurrogarſi allo ſtrato di reſina, e nella 
convenevole preparazione del medeſimo: la quale preparazione 


conſiſte generalmente in certo grado di eſſiccamento, che lo 
riduca allo ſtato di ſemicoibente ne più, nè meno. Ad ogni 


modo fia meglio peecare per ecceſſo di coibenza, che per difetto ; 


meglio prendere un piatto qualſivoglia incroſtato di reſina, che 
un deſco di legno nudo non aridifſimo, una laſtra d'oflo, od 


una di marmo comune non previamente riſcaldato al ſole o al 


fuoco: giacchè niun oſſo, e pochiſſimi tra 1 marmi ho trovato 


che valgano a tener confinata Velettricita nello ſcudo che com- 
baciano oltre ad un minuto o due al pit, ſe abilitati non ven- 


gano da un convenevole riſcaldamento. Diſpoſti però che ſiano 
in tal modo, e ove lingolarmente incontrata ſi ſia ottima qualita 


Ektiricita fia Naturale, fu Artificiale..@— 4 «© 
nel marmo, rieſcono a meraviglia, e ſorpaſſano ogni af petta- 
zione; onde ſoſterrò ſempre con ragione, che ſi fatti piani di; 
legno, d'oflo, di pietra, nudi come > ſono, e ancora notabilmente 
deferenti, meritano tuttavia d' ere preferiti a un ordinario 
piatto d elettroforo fornito del ſuo ſtrato reſinoſo. 

14. Venendo ora pi davvicino. alla maniera, onde Pratica- 
mente f1' puo ridurre il noſtro apparecchio alla maggior per- 
fezione, per ritrarne il più gran vantaggio, dopo aver ricordato 
come conviene ſoprattutto che lo ſcudo &adatti bene a com- 
baciamento col piano ſottopoſto (3. lat. B. e 7:), ſoggiugners. 
che per ottener ci6 nel miglior modo & bene d'appigliarſi ad una 
laſtra di marmo, e queſta inſieme alla lamina o ſcudo metallico 
ſpianare ben bene, lavorandole una ſopra Taltra, finche ſian 
ridotte a tale perfetto combaciamento, che ne  naſca ſeuſibile. 
coeſione tre loro. 7] | 
ll marmo poi coſi lavorato ſi eſponga per molti giorni al las 
d'una ſtufa, con che eſpellendoſi Pumido di cui anche tali pietre 
ſono ſpeflo inbevute, verra il marmo condotto a queſto ſtato 
d' imperfettiſſimo conduttore, che è Hottimo per le ſperienze di 
queſto genere (12. 13.); e fi manterra tale per un pezzo, fol 
che non reſti lungamente eſpoſto al grand' umido: poichè per 
quell' umidore che puo contrarre accidentalmente, e in Poco 
tempo, non eſſendo che ſuperficiale, non verra eſſo marmo a 
deteriorarſi notabilmente; e baſterà prima di ſperimentare ei- 
porlo per alcuni minuti al ſole, o pur anche 248 con un 
pannolino caldo. | 
1 5. E qui giova avvertir di nuovo, che non tutti 1 marmi 
ſono egualmente buoni. In generale i più vecchi, e che da 
molto tempo ſono ſtati guardati dal grand umido rieſcono in- 
comparabilmente meglio che quell tratti di freſco dalla cava, 


0 ſtatt eſpoſti lungamente all ingiurie dell' aria; onde queſt 
TY” ſolamente. 
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marmg þ bianco di Carrara. Cid non 1 10 not | ſo abba- 
1 raccomandare S- riſcaldare . e queſto, e g altri marmi, 


# $42 


Ameo un poco innanzi i adoperarli: : con che vantaggian | an ſempre 


per eccellenti che ſia 1ano, ed eſſendo cattivi vengono A migliorarſi 


ft off frwt? © * 0 , 


 iphignemente, e ſi adagguagliarſi al pid buoni : anz poſſo dire, 


Al 


er eſpe erienza che la maggior parte dei marmi di lor datura Poco 


7 = W, bee &% d © , * A "Loa * Tt; 


huom, ove. kano ben riſcaldati previamente, e in ſeguito' fi man- 
tengano, Hepidi tutto il tempo dell eſperienza, ee ſe 


1 1 act: „ I 4+ 


non 1 tutti a molti dei migliori non punto riſcaldati. 


En | Ach pers ſembraſſe incomoda queſta preparazione (aa 
as per altro 3 a che fi riduce | ? Ad eſporre il piatto,, di marmo 


. al ole, , od. Aa preſeutarlo per poco > ore innanzi al fuoco 


ie | 
d un cammino, o al. pi tenerlo ſu d' uno ſcaldavivande ove 


a 0 cener calda 0 pochi carboni acceſi) i 10 ſuggeriro il mezzo 
di diſpentarſene : baſta, di dare alla faccia piana del marmo 
una buoba mano di vernice copal, da aſciugarſi quindi in una 
ſtufa ben calda o in un forno tautoche prenda un color d'ambra 
tirante al bruno. La vernice medeſima d'ambra ſara ottima, 


neren 
ficcome Pute la lacca. Con cid non ſolo 1 buoni, ma 1 cattivi 


1455640 | 
marmi eziandio ſerviranno mirabilmente all' intento (che fi 
pate un gran vanta ggio) e ſerviranno in ogni tempo ſenza 
previo riſcaldamento, o almeno ſenza continuarlo loro durante 


Ieſ perienza. 


17. 


| fn fe Mei „ 
17. Appigſandoſi = queſto — — 
niſſimo in luogo del piatto di marmo far fervire una lamina di 
metallo eguale all' altra lamina o ſia ſcudo, e refa perfettamente 
combaciante col lavorare, come ſi è detto (14. ), i due piani 
un ſopra Paltro. Se la vernice fi deſſe ad amendue le faccie 
combacianti, non farebbe male; ma baſterà anche il darla all- 
una o all' altra: in queſto caſo però una mano ſola di vernice, 
che faria più che ſufficiente, per la laſtra di marmo, forſe non 
baſteria per la lamina metallica, ma ce ne vorrebbe una ſe- 
conda ed anche una terza mano. 
18. Ma con ciò, mi ſi dirà, noi ſiam ricondotti as un vero 
piatto d elettroforo, giacchè Vintonaco di vernice tien qui luogo 
del ſottile ſtrato di reſina. Io non voglio negarlo ; ; anzi dirs, 
d'aver provatd che e il metallo, e 1] marmo, fin golarmente cos! 


non men facilmente vi fi eccita per iſtrofinamento, talchè il ſolo 
ſtriſeiare che faccia lo ſcudo ſulla ſuperficie inverniciata del 
piatto, o il percuoterla con qualche forza mentre ſi viene 
a poſar ſopra coteſto ſcudo, baſta perche poi dia ſegni ſenſibili di 
elettrieità allorehè fi diſtacca. Talora anzi non è poſſibile d im- 

pedire che queſto ſucceda, per quanto fi procuri di poſar lo ſcudo 
pian piano, e di alzarlo ſenza punto ſtrofinare. Tal im portuna elet- 
tricita però e e deboliſſima e non {i ſuſcita che nel caſo in cui il piatto 
verniciato ſi trova aſciugatiſſimo, e ancor tiepido dal ſole o dal 
fuoco. Si fatto aſciugamento e riſcaldamento adunque non ſolo 
non è neceſſario per le noſtre ſperienze quando adoperiamo un 
piano verniciato, com & neceſſario quak ſempre ove $'adoperi” il 
marmo nudo (13. 15. 16.), ma non è neppure molto proficuo 
da una parte; e dall' altra egli è aſſolutamente pregiudizievole, 
per cid che dando luogo ai fenomeni d'elerirgſoro, puo facilmente 
produrre equivoci ed incertezze (8.). 


Vo L. LXXII. K k 19. 


invernicati, ſon tali, che Velettricita vi fi affigge facilmente, e 
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49. Qual; ;yantaggio; adynques mi ſi dud un' altra volts, 
dell adoperare in, lnoga di up ordinarig elettrofore, un piatto in- 
verniciato d Al tronde ſi è pur detto che vugl, preferxirſi un piatto 
nude di marmo (1, e ſeq ). Il vantaggio del piatto verpiciato | 
ſopra l un. rdinario d elettroforo 8/4? che la vernige dard ſem- 
Pre pid ſottile di qualunque ineroſtatura teſinoſa; 2. che quella 
meglio che queſta puo laſciare Ja | luperficie del Piatto, ha di 
marmo ſia di. metallo, piapa e liſcia n modo, che. ln ſeudo vi = 
& acdatti ancora quaſi a coeſione: due eircoſtange, quali veduto 
gi abbiame (6. 7.24.0 quanto influi ſeang alla buon riuſcita 
delle ſperienze: di cui ſi ttatta. \\Riguardo al piatto nugo di 
marmo, ægli & ben vero che queſto puo ſerxire egualmente bene, 
e forſe meglio s egli & d'ottima qualità, o allorche ſi tenga con- 
. venevolmente, r riſcaldato (1 5s) 5 F Ma valutando bens le Cote, in- 
eomodo, ce di tal preparaziom „ qualunquę egli ha (16). ela 
difficoltd . dlaver il marmo perfetto (15. ), credo che convenga 
ancora I pediente della vernice, che vi diſpenſa da tutto queſto 
(46.) . Vi reſta è vero 'altro inconveniente di poteryifi per poco 
affiggere Lelettricità; ma altrecchs anche il marmo perfetta- 
mente aſciutto, e molto pid fe calda,,; non va eſente da tal inco- 
moda di poſizione, egli non & poi tanto difficile di cid 


134 


adoperando le debite attenzioni; e Tacc curato ſperiment, 
non laſcerà di aſſicurarſi coi mezzi che gia fi ſono. mdicati (8.) 
che! non trovafi neppur ombra di elettricità impreſſa alla faccia 
verniciata, quando imp . a fare col condenfatore delle 
No ſperienze delicate. = 
20. Al paatto di marmo. Ee. Wy — inverniciato va — — 


un piano qualunque cope rto di buona tela incerata ſecca e 
monda, di tafteta Cer ato, di T aſo O d' altro drappo di  ſeta i il quale 


Più che è ſottile è meglio: dico, che queſti piani coſi veſtiti van 
di parò agl' altri verniciati, ſtante che non han biſogno che 


— 1 4 d' avere 


Ne 


ARNE Ate _ 
Chatete estal veſts ben afeluta, 0 al /piduty-Poodline: Aſcaldata 
pricha di Nervirſene ? afl pure e la telas eil raffoti Inc 
non dsttriakas vocleg pümzdet, non hanno @bidinatls/ ne- 
pur bif6gris” — — ſdle o Hal fuocb innanzi farne 
uſo. II ciamberlotto, I feltro, ed altri drappi'di pelo ſon huoni 
anch! ffi; ma mem della ſeta 5- quel di laila, o di cotone, mene 
ancora; ei pid infelict ſono quei di canape e di lino © ad ogni 
modo un buen afciugaments, e un gentil ealore continuato poſ- 
ſono abilitare anche queſti, ſiecome pure abilitano la carta, if 
cuojo, il legno, Tavorio, e gl. altri offi, tutti inſomma i corpi 
che ſono da ſeſteff imperfettiſſi mi conduttori, anzi non pondut- 
tori, na troppo bibaci gell n eui N convigh elpellere 

fino a uf detto ſegna. ul gem dot 
0 21% bor un- verb fen 1 eee e 
ievole-anziche no, come fi 6 gig accennate | 

6 12 e come ſi fard pin chiaramente vedere nell a: parte di 
queſta m memoria. Or dunque ſe i detti corpi vengand ſpogliari 
affatto d umido, poſti per eſompio' a' ſeecare nel forno, in tal 
caſo ſiecome diverranno veri e perfetti coibenti a par delle 
reſine; cos}- hn ſerviranno pid al noſtro intento, a men che 
non ſian ridotti ad uno ſtrato ſottile, e queſto ſtrato applicate 
ad un conduttore (i in modo ehe ne ine vero oops 
1 wy 
2. Non laſcerd da 8 4: dire, che fi puo nd eas 
recchis' ancora pi pid ſemplice, ſe ſi” applichi ſia Pintonaco di ver- 
nice, ſia la . d'incerato, ſia il taffetà od altro velo di ſata, ſia 
infine qualunque materia ſemicoibente, alla faccia inferiore dello 
ſeudo, in luogo di coprirne il piatto; il quale in queſto caſo 
diventa inutile, ſervends allora in ſua vece un piano qualunque 
egli ſia, un tavolo di legno o di marmo, anche non ben aſciutti, 


una laſtra di metallo, un libro, od altro conduttore, buono o 
cattivo 


at 


I 
W 


Del mods di render ſonfbiliſÞma is pin dell, 


252 
cattivo che ſia, ſob che vi fi * 3 convenientemente bh 
1 — ſeudde t +115) r i! 38 


in verd altro pid non ſi — = kaokb  rivſcira>Wll 
ee ſe non che Velettricita, che tende a paſſare dall uno 
all' altro dei piani combaciantiſi, incontrĩ ſullꝰ una delle ſuper- 
ficie tale reſiſtenza, che valga a trattenerla, come fi & Sia accen- 
nato (11), e ſi farà chiaro nella ſteſſa ſeconda parte; dove al 
dippid moſtreraſſi, come a tal effetto baſti anche una picciola 
reſiſtenza. Ciò poſto, che lo ſtrato ſottile coibente o quaſi coi - 
bente tenga al piano di ſotto, o a quel di ſopra, egli è lo ſteſſo: 
quello che importa è che ſi combacino bene (7); la qual coſa 
non è ſi facile ottenere allorche ſi poſa lo ſcudo ſu d'un tavols, 
od altro piano non preparato a bella poſta. Egli é ſolo per 
queſta ragione, per ottenere cioè un pid eſatto combaciamento, 
che io dð la ſpreferenza a due piani lavorati un pre Valtro in- 
tonacandoli quindi od amendue, o uno ſolo, qual più mi piace 
Y 4. 17.) Del reſto la comodità d'avere per tutto Papparato una 
ſola laniinadi metallo invermiciata da un lato, 0 coperta di taf- 
feta, e dalb altro guernita di tre cordoncini di ſeta, fa che io me 
ne ſerva pi comunemente: e la riuſeita ſe non agguaglia per 
avventura quella dell altro apparechio compoſto dei due Piani 
lavorati un 12 upra F tale Perc. che. Nn donc 1 ric Fall 

intento. 0 i not 
29. Ein qui noĩ Minne endings! Putile: che f pits 
ritrarre dal, noſtro a pparecchio condemiſatore ap phcato al con- 
duttori per eſplorare . elettricità atmosferica, allorche & debole 
affatto ed ien . n L a cui vien deRinato 


ais“ allac 84lel a;eaikre ntfsicbors monubay? cv h Prin- 
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*A malt pls non \ debbo ommettere, che oy pocki gi giorni 1 cut m'a li- 
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cal a ſpiare Felettriciea atmosferica col ſoceorſo del condenſatore, non. f ſon rimaſſo 
ſenza buon frutto raccorne, II big. CANTON, ed altri aflicuravano di aver ottenuta 


3 al 


- Elettricid ſia Naturale, fia Artificiale.. 263 
principalmente, non & il ſolo uſo che far ſe ne poſſh,-m8 il ſolo 
vantaggio che ci procura : ſerve altreſi molto: per I elettricita 
 artificiale} a: diſcoprirla cioè ove per altra via non ſi manifeſte- 
rebbe,'ota-renderne-bfegm aſſai pid coſpicui· Molti ſond i caſi, 
in cui, -Velettricita, che & nulla in apparenza, a molto dubbia, 
vi ft rendera chiara e ſenſibiliſſima coll ajuto di tal 'apparecchio : 
ne andrò accennando per modo ꝙ eſempid alcuni: 
24. 17. Una boccia d Leyden caricata; e quindi addottaralla 
ſcarica coll 2 pplicarvĩ tre, o quattro volte Parco conduttore, e 
con replicati toccamenti della mano, vi ſembra omay ſpogliata 
affatto della ſua elettricita. Ma che? Toccate coll' uncino di 
tal boccetta la lamina metallica pofata convencvolmente 
(cioe ſopra qualunque piano, s ella é ben inverniciata i nella 
faccia inferiore, o veſtita di taffetz, Kc. oppur $e:nyda: :ſfopra | 
ſottile ſttato reſinoſo, o : ſu d'un incerato, 0: ſu: drappo di 
ſeta, ©: ſopra tavolo. di. legno inverniciato, o >ſopta: laſtra 
di marmo be — toſto alxata cotal lamina (o ſcudo 
ne avrete ſegni elettrici fenſibiliſſimi: dal che concluderete 
che l'elettricità della en non era gin tutta ſpenta, come 
appariva. Che ſe queſta aveſſe una carica a ſenſibile a fogno di 


1 | 22 GD 81 ; 
dall” apparato aimorfarits i ſegni clettric pit vivi dell ordinafio 3 in tempo di 


qualche aurora boreale; ma molti de fſici non ſdno por ſuaſi aticora che Velettri- 
cita influiſca-in queſte meteore, e alcuni lo negano formalmente.. Io ſteſſo ne du- 
bitai moltifimo : ora però parmi la coſa certa; e poſſo dire d' aver veduto e toccato 
con mano. In quella bellifima | aurora eompana., nella notte dei 28 ai 29 Luglio 
dell' anno 1 780. quando ſalendo a poco a poco dall* orizzonte fu aſceſa tra. la 4+ © 
le 5. italiane allo zenit, ſpargendo tutt? all”; intorno un vagbiff mo lume roſigno, il 
cielo altronde eſſendo ſereno e ventoſo, ſi otteriners col favore dell” apparechio 
condenſatore da un conduttore atmos ferico ordinario molte belle ſcintillette ehiare 
e Crepitanti : quando in tutti gl' altri tempi ſereni, e in ogni 9 ora del giorno. e 
della notte dall” iſteſſo conduttore, e coll? ajuto dell iſteſſo cendenſatore o non 
ottienſi ſeintilla 0 minutiflima ſoltanto; Wy” cio perche quei conduttors atmosferico 
non è nè alto molto, nd molto ben ſtuato. 


attrarre 


238 Darier man debele 
attratte un depyrocfilo,.finital eafs/loiſcude tuconto dull? uni 
anche peru ſubmoneutd e quindi alzata vlbrerà vac cin. 
tilla l Ripoſtu cdellb; 0 titoct˖α call iſteſſun uncind della 
boocia, e riulamo di nuovo, no otterrets ona feconda ſointilla, 
nulla o men vivace deſla prima ; e un tal pinooo-potrafil 
contituare per multe volte con pari diletts e meravigia. 
Ooteſtd artificia di pradur ſcintilla. e replicate,” con una boo- 
cetta, he non ha Carica ſufficiente per farlo da ſè ſola, vi 
appteſta una grande comaodità per varie ſperienze dilettevoli, 
come quelle della mia piſtola, e della lucerna ad aria! infiam- 
mabile, maffimemente trovandavi provveduto d\una di quello 
| baccette preparate alla maniera del Sig. TIBRERIO CAVALLO®, 
le quali ſi potitino- portare cariche in taſca molto tempe. - Queſts 
poichè confervano una carica ſenſibile alcunt giorni, ne conſer· 
veranno una infenſibile per ſettimane, e meſt: inſenſibile, dico, 
ſenza Pajuto del noſtro apparecehio conden ſators; ma con 
; 2 — e pid che ae * _ has vebender 
141 piſtola, ab. £2 ni tums 5 4:02 of 
WEIL 5 8 evidekio chenies aching; wah n in 
m e in tali eircaſtanae sfavorevoli d' umido &c. che non 
potete trarre la pin piocola ſeintilla dal conduttore, il quale 
appena attrae un leggeriſſimo filo, o non giugne neppur a 
tanto. Ot via fate toccare a tal conduttore inerte il noſtro ap- 
parecchio/ oſſia le ſcudo poſato come conviene, e laſciate che il 
toccamentò duri per qualche minuto, tenendo ſempre in azione 
la macchina, e vi tiuſcirà di ottenere col ſolito giuoco di ſtac- 
care lo ſcudo dal ſottopoſto * una * n. e _ 
altro ſegno Mrace. 

26. 37. Sia pur la macchina bane: e gia a — ma il 
conduttore troviſi cos! male iſolato, che Velettricita non vi fi 


* Vedi ;l ſuv trattato di elettricità. 


poſfa 


» Elettricics fs. Naturale, 1 4 Auel. „ 


poſſa accumulare a ſegno di dat ſcintilla, e neppure di attrarre 
un filo come quando. iſteſſo conduttore tacea al muro della 
ſtanza, d quando wn catena pende da effi ſopra un tavolo, e 
fin ſopra il pavimento della ſtanza. In ſimil caſo; crede rete che 
Yelettricata per Melle comunicauzoni 44, diſperda intieramente, 
ma certaudo più oltre, ricorrendo ciqꝭ al oondenſatare, trove- 
tete che vn poco ſe ne trattiene ad ogni momento nel eondut- 
torre tuttochè non rlolats, e tanto che durando 1'azione della 
macchina qualche tempo, i molti pocht raccolti inſieme nello 
ſeudo. perla vantaggioſa diſpoſizioue ch egli ha di titar ſopra 
di ſe Velettricita (2.) fanno ch“ 11 3 ſia _ . di 
dar ſegni abbaſtanza forts -/- 351 ol eie ning: 
27 4% Lordinaria maniera FY FRI ala i © 
quindi preſentarli ad un elettrometro, onde vedere ſæ par tal 
mezzo abbiano o no contratto qualche elettrieiti , in multi 
caſi inſufficiente, di modo che ſovente 6 crede che ſu mila, fob 
perche- deboliſſima. Si trae dunqve un gran vantaggio ſtrofi- 
nando corpi dubbi collo ſcudo o lamina metallica del haſtro ap- 
parecehio, che in queſto eaſe deve eſſer nuda, poi, levatala-in 
alto alata interrogands jei medeſima. la. quale dam fog oy 
haſtanzæ ſenũibi per qual unque picciola ad inſenſibile eletiricit 
eccitata nel corpo, contro cut: ft & ſtroſurata, e dinotera — 
ſpecie 5 eletricith. quello abbia cnntmtta. . 12 che 
viva di 2 per — . let ene 8. 
Ma ve n' E uno a certi riguardi migliore, che certamente ne 
egli ne altri, ch' io ſappia, han conoſciuto- Quando II grp, 
di cui ſi vuol provare la virtù, non & tale ehe vi ſi paſſa addat- 
tare. in piano la lamina metallica per dimenarla ſupsa Qirofi- 
nando, i puo fare cot: poſata la lamina ſopra il ſolito piano 


x Vediit ſuo trattate, cap. VI. p. i. 
3 . ey 


tazioni, &c. producano qualche grado di elettricità, offia cagi- 
onino qualche alterazione alla doſe naturale del fluido elettrico 


in contatto. La ricerca era di grande importanza per fiſſar 
pure qualche idea full' origine dell elettricità naturale, offia 
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oibenre; ſi ſtrofin; eſſa, o meglio fi percota a vari colpi col 
corps in queſtione ; il che fatto fi levi la lamina, e fi offervi ſo 
è elettrizzata : lo ſara certo nel caſo che vi ſiate ſefvito a per- 
cuotetla di una ſtriſcia di cuojo, d'una corda, d'un peazo di 
panno, di feltro, o ſimili cattivi conduttori; e lo ſarà aſſai pit 


che ſe Faveſte sferzata o ſtrofinata par egual maniera col-mede- 


fimi corpi ſtando eſſa lamina metallica iſolata. In ſomma coll? 
uno o coll' altro deg] indicati mezzi voi otterrete elettricita da 
corpi che non avreſte mai creduto che godeſſero di queſta virtt, 


anche da corpi non ſecchi, da tutti infine eccetto ſolo i metalli 


e carboni : dirò dippid, ch' io ne ho ottenuto qualche volta 


ſtroſinando la lamina metallica colla mano nuda. 


28. 5*. Si & cercato ſe il calore, Vevaporazione, le fermen- 


nei corpi che ſubiſcono coteſta azione, e in quelli che ne ſono 


atmosferica.. Io ſo di molti che hanno tentato ſpecialmente 
ſul. evaporazione delle ſfperienze invano, anche hanno infine 
rinunciato alla ſperanza di ottenere per tal mezzo ſegni elettrici; I 
ne ſo d aleuno che fia ancor giunto ad ottenerli. Le mie pro- 
prie ſperienze non avean avuto miglior ſucceſſo; ad ogni modo 
ben lungi di err ad ogni ſperanza, le andava ſempre pid 
nodrendo. Da gran tempo io aveva imaginato che le diſſolu- 


zioni, le efferveſcenze, le volatilizzazioni, &c. ſconvolgendo 


le minime particelle, e forma e polizione mutandone, doveano 
coll alterazione delle forze-mutue di eſſe particelle aumentare o 
diminuire le riſpettive capacita dei corpi ſottopoſti a que mot 
inteſtini, e conſequentemente occafionare dove condenſazione, 
dove rarefazione del. flyido elettrico: ne era coſi perſuaſo, che 

| | non 


>. BY fa ths bd 2 Ard * | 2 5) 
non npevd dar 1 b pier cke Felettriefth ndr ſf n manifeſtaälſo per 
alcune di tat proceſſiʒ di tal: man a di ſegni pertanto zo ne 
accngionk% parte alla debolezza dell: elettricità C per tal 


1 


modo ſteceitava, parte alla diſſi ipazione di eſſa prodotta dai vaport 
medelnhrahe 0 folleyaho durante i 1 e  diſteuggono quaſi 


EF elke Pavrei un Fes potuta: ſeoprite chef Llettricitd 
fogace, moltiplicando le ſperienze, e mettendovi pit di atten- 
zione e di accuratezza . Due anni ſono allorche fur paſſo paſſo 
condotto alla maniera di condenſare a un ſegno ſi Sraude elet- 
tricitꝭ coll apparecchio qui deſcritto, i miei penfieri fi: rivolſero 
nuovamente all” oggetto delle antiche mie ricercht, e concepj 
molto Piu fondata ſperanza di poter iſcoprire qualche coſa, e 
gia” mi proponeva di applicarmi, a tali ſperienze, quaſt preſa- 
gende! la riuſcita; ma varj accidenti le ritardarono finò a Marzo 
e Aprile di queſt” anno, in cui intrapreſe arendole a Parigi in 
compagnia di alcuni membri dell' Accademia R. delle Scienze, 
mi riuſel finalmente' di ottenere ſegni non dubbj di elettricith 
(che de ſegni non dubbj 2) fin la ſeintilla elettricæ dall“ e eva- 
 porazione dell'“ acqua, dalla ſemplice combuſtione del 'carbon1, e 
da varie efferveſcenze, come quellc che ptoducono Fatt infiam- 


nbi E 2 


— * 0,7 o 


mabile, Taria fiſſa e 1 aria nitroſa. 6 | 

29. ' Ferminerd a prima parte * queſta memoria Tolk dire, 
hs oltre gli accennati vantaggi, ed altri del niedelinis* genere, 
che ne procura 11 noſtro condenſatore conſiderato fem pticemenite 
come iſtromento, atto ad ingrandire i ſegni dell* elettricits';'le 
varie ſperieaze che e poſſono fari con n eff ſpargono einde molto 


uy 20 295 ls . 
Tutti queſti miei penſicri ſono eſpoſti in una diſſertazione latina ſtampata 
anno 1769, che ha per titolo, De i attractiva ignis electrici, ac phenoments fade 
pendentibus, ad JOHANNEM BAPTISTAM BECCARIAM, &C, 


I > HOSE Sen = 
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jume 4 ſulla teoria elettrica, per quella parte maſſimamente che 


riguarda Pazione- delle . i * che andiamo a . 
nella * 2* 


PARTE SECONDA. 


IN qual maniera un conduttore acceſtands oft a un altro 1 certe 


 condizjone, fi truovi in Mato al ricevere una Araordinaria quan- 
tita di elettricitd. 


30. Le ſperienze riportate nella prima parte di queſta me- 
moria ci hanno abbaſtanza moſtrato come una lamina metallica 
0 qualſivoglia piano conduttore, cui foglio appellare ſcudo, ap- 
plicato ad un altro piano, il quale opponga, o per la qualità ſua 
di cattivo conduttore, o per Þ interpoſizione di un ſottile ſtrato 
coibente, una certa non grande reſiſtenza alla trasfuſione dell' 
elettricità, come diffi, tale ſcudo in ſiffatta poſizione atto ſia a 
tirare ſopra di ſe e raccorre nel ſuo ſeno maggiore copia di elet- 
tricita, che ſe ſi trovaſſe i in qualſivoglia modo perfettamente iſo- 
lato. Abbiam veduto come facendolo toccare all' uncino di una 
boccia di Leyden, al conduttore di una macchina elettrica, 0 
a quello dell elettricita atmosferica, infine a qualunque potenza 
o ſorgente elettrica, anche quando PFelettricita è deboliſſima e 
affatto impercettibile, pur gli ſe ne comunica tanto da poter ma- 
nifeſtarſi quindi con ſegni molto vivaci, toſto che ſi leva eſſo 
ſcudo in alto. Or qui intraprendiamo di ſpiegare un tal feno- 
meno: e la ſpiegazione medeſima ſervirà pi ch' altra coſa a 
facilitare la pratica delle ſperienze di queſto genere. 


3 1. 
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35. Adunque il tutto ſi riduce a queſto: che la lamina o 
ſcudo ha molto e molto maggiore capacità nel 1* caſo, quando 
cioè poſa ſul piano avente le condizioni indicate (præc. e 11. 
12. 22.), che nel 25, in cui tienſi eſ. gr. in alto ſoſpeſo per i 
ſuoi cordoncini di feta, o per un manico ifolante, oppur che 
poſa ſopra un groſſo ſtrato coibente, o ſopra un piatto iſolato. 
Per dilucidare queſto punto eſſenziale, prendiam le coſe da 
piu lontano. | 
32. Non vi vuol molto a comprendere, che' ivi E maggiore 
capacita, dove una data quantita di elettricita ſorge a minor 
intenſità, o che è lo ſteſſo, quanto maggior doſe di elettricith 80 
richieſta a portare Pazione a un dato grado d'intenſità; e vice- 
verſa: a dir breve, la capacita e azione, 0 tenſione elet- 
trica ſono in ragione ĩnverſa. 

Farò qui oſſervare ſul principio, ch; io dinoto col termine di 
tenſione (che volentieri ſoſtituiſco a quello d' intenſita) lo sforzo 
che fa ciaſcun punto del corpo elettrizzato per disfarſi della ſua 
elettricita, e communicarla ad altri corpt : al quale sforzo cor- 
riſpondono generalmente in energia i ſegni di attrazione, ripul- 
ſione, &c. e particolarmente il grado a cui vien teſo Velettro- 
metro. 
33. Ciò che abbiam detto comprenderſi facilmente che la 
tenſione debb' eſſere i in ragione inverſa delle capacità, ci viene 
poi moſtrato nella maniera pit chiara dall“ eſperienza. Siano 
due verghe metalliche, una lunga 1 piede e Paltra 5. di groſ- 
ſezza equali. S'infonda alla prima tanto di elettricita, che 
giunga a vibrare un elettrometro anneſſo a 60 gradi: ſe in queſto 
ſtato ſi farà toccare quella all' altra verga, Pelettricita compar- 
tendoſi equabilmente ad ambedue, diminuirà di tenſione tanto 
appunto, quanto la capacita fi truova ora accreſciuta, cioè 6 
volte: locchè ci farà vedere l'elettrometro, ſmontando dai 60, at 


1 10 geadi. 
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16 gradil3 OO) Fiffeffa duantitd n Uetrricita veniſſe a 5 
fonderſi n un gonduttoe 60 volte piti= capate, non ritmarrebbe 
che 2 della prittieta tenliohe, cioe un grado ſolo: eome vice- 
3 1a tenlione di ſol grado di coteſto gran oonduttore, 0 
d'altro quatarique, ſalirebbe a 60, ove la di lui clettrieitã veniſſe 
a raccorſi e condenſarſi i in una capacita 60 volte minore. 
„ non ſolo conduttori di mole e maſſa diverſi hanno 
Al. capacita; ma anche iſteflo conduttore puo. averne una 
maggiore 0 minore, ſecondo varie circoſtanze; 8 alcune delle 

quali non ſono per anco ſtate conſiderate, come fi conviene. 
E ᷑ ſtato oſſervato che Viſteflo conduttore acquiſta o perde in 
capacita, a miſura che fr T aggrandiſce, | o ſi riſtringe di ſuperficie; 
ſecondo che una catena metallica eſ. gr. ſi diſpiega 1 in lungo, o 
11 ammucchia, ſecondo che vari cilindri contenuti un nell. 
altro, come quell d'un cannochiale fi traggon fuori, o ſi fanno 3 
rientrare, &c. Quindi ſi & concluſo generalmente che la capacità * 
non è in ragion della maſſa, ma bene in ragion della fuperficie 
del conduttore: come FRANKLIN ha dimoſtrato appunto coll' 
indicato ſperimento della catena. 

35. Queſta concluſione e giuſta, ma non + comprende ancor 
tutto, perocchè anche con ſuperficie egualmente grandi ſi ha 
maggiore o minore capccitt ſe ſiano i conduttori diverſamente 
conformati. Eſſa $i troverà maggiore di molto in quel condut- 
tore che avri pitt lunghezza comunque ſia d'altrettanto men 
Sroſſo, coſicchè la quantitd della ſuperficie rimanga eguale: 
come WATSON ed altri aveano gia cflervato, e come io mi 
luſingo d'aver poſto in miglior lume nella mia memoria ſulla 
capacita de conduttori ſemplici &, nella quale dimoſtro il grande 
vantaggio di un conduttore coſtrutto di molte verghe di legno 
ops 80 di foglia metallica, e collocate i in lungo punta a punta, 


* Fu pubblicata queſta memoria in un opera periodica di Milano intitolata 
Opaſcol: Seclli, per l'anno 1778, e nel Giornale dell Ab. Roz IER anno ſequente. 
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| ſopra gl an condutt ori aſſai pid groſſi e e meno lungbi. 8 
| Tiſteſſo conduttore colla groſſezza = lungbezza medeſima non 
ſia diritto, ma aſſai curvo, e molto più ſe eflendo ef. gr. un fil 


hette, ſe invece d eſſer collocate punta A punta in linea retta, lo 
ſiano ad angolo, e peggio fe S accoſtino parallele. | | 
Le ſperienze ed oſſervazioni da me rapportate in quello ſcritto, 
ed infinite altre, maſſimamente quelle intorno al cosi detto 


raggione non delle ſuperficie qualunque eſſe ſieno, ma delle? J- 
perficie libere dall' agione delle atmosfere omolog be: : nella quale 


conſiderare i principali fenomenĩ delle atmosfere elettriche. 1 


e la forma ſua non mutata, acquiſta maggiore capacitd allo- 


un altro conduttore non iſolato, el acquiſta tanto ſempre mag- 


che fi preſentano un l'altro ſono pitt larghe. Io chiamo quel 
conduttore iſolato che ne ha un altro di fronte (ſia queſto. non 


nella mentovata diſſertazione, trattato avendo della capacita de 
conduttori femplici, o folitari, di trattare in ſeguito di * de 
conduttori conjugati. 

37. Tale circoſtanza, che accreſce prodigioſamente la natu- 
rale capacita di un conduttore, quella è ſopra tutto, a cui non 
truovo che fi ſia fatta ancora la debita attenz one; molto meno 
che alcuno ne abbia tratto quei vantaggi, che dall applicazione 


facilmente 


Elettricits fo Natural, fa 4e * | 


di ferro, abbia molti torcimenti, o fi ripieghi indietro, avra | 
minore capacita ; cos! pure Vavranno minore le indicate  verg- - 


po elettrico, concorrono tutte a provare, che la en e in 


rettificata propoſizi zione converranno tutti quelli, che fi faranno a 


rachè in luogo di rimanere iſolato folitariamente, f1 affaccia a 


giore quanto vi ſi affaccia PU dayvicino, e quanto le ſuperficie 


36. Ma »' e dippit ancora: e queſto & e propriamente che fa 
al noſtro caſo. Liiſteflo conduttore ritenendo la ſteſſa ſuperficie, 


iſolato, come nel caſo noſtro, ſia anche iſolato, elettrizzato o 
no), lo chiamo conduttore conjugato; e gia io aveva promeſſo - 
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| eie tenebdolo i in alto iſolato o elettrizzo a una data 
forza, us anto, baſta,. ſupponiamo, a fare che un elettromettro 
N | hi tenda a 60 gradi; calando indi eſſo diſco gradata- 
mente vero un tavolo od altro piano deferente, ecco che decade 
Telettrometro a 50, 40, 30 gradi. Non crediate pertiò che 
ſia ia ſcemata.a a queſto punto la quantita delettricita che il diſco 
pothiede, la quale anzi, purchè quello non ſia giunto a tale vici- 
nanza dell altro piano deferente da dar luogo alla trasfuſione 
collo ſcoccare di qualche ſcintilla, fi ſard mantenuta nell' intie- 
rezza ſua, quanto almeno la lunghezza del tempo, lo ſtato dell 
aria e dell iſolamento 10 permette. Onde dunque tale e tanto 
abbaſſamento di renſiane ? Non altronde che dall' accreſciuta 
capacit del diſco, or non pid ſolitario, ma conjugato. In prova 
di che ſe fi ſollevi di nuovo gradatamente, rifalira il ſuo elettro- 
metro 2 40, 50, e fin preſſo ai 60 gradi di prima (rifalirebbe a 
60 giuſto, ſe ſi poteſſe impedire affatto il diſſipamento nell 
aria, e lango gl' ifolatori non mai perfetti abbaſtanza); 
miſura cioè che allontanandoſi dall' altro piano deferente ritorna 
il diſco a quella pid anguſta Capacita, che gli compete quand 3 
ſolitario. - 
38. La ragione di un tal fenomeno fi deduce facilmente dall 
azione delle atmosfere elettriche. Quella del diſco, che or ſup- 
pongo elettrico per ecceſſo ſi fa ſentire al tavolo, od altro qual- 
ſiwoglia conduttore, a cui ſi affaccia in guiſa che il fuoco di 
queſto, giuſta le note leggi, ritirandoſi ſi dirada nelle parti pit 
vicine al diſco ſovraſtante, e tanto più fi dirada, quanto eſſo 
diſco elettrico ſi va pit accoſtando. Se Velettricita di queſto e 
ber diffetto, il fuoco del tavolo o piano inferiore qualunque ſia, 
as. accorre 
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-Blettricits' i Nu js Britt 
icrorre' e fi/addenfs verſ'h ſpe xerficie nitdefitni, cee WE: | 
diſco, e che ne ſente pid davvicino Pa zione.” Inſom um 1 part 
immerſe nella afera di attivitꝭ del diſco contraggono un a. 

cità contraria, elettricita che puo dirſi accidentale, - che poi | 

tando in certo modo un compenſo a quella reale del diſco 8 80 

ſimo, ne _diminuiſce la tenfione, come e cl dimoſtra Tab- 
baſſamento dell' elettrometro (præc. 5 e 

39. Due altre ſperienze porrauno in maggior lume , queſta 
azioue reciproca delle atmosfere elettriche, merce di cui ora. 

s' inſievoliſcono, ora fi rinforzano mutuamente le tenfomi offia 

aZioni elettriche di due cogpe col ſolo ayvicinarſi uno all' altro, 
titenendo ciaſcuno ne più ne meno la ſua doſe di elettricità. 
Cominciamo da quelle che fi rinforzano. Queſte ſono le 
atmosfere omolag he. Siano pertanto due piani conduttori, due 
diſchi, elettrizzati o per ecceſſo amendue, o amendue per di- 

fetto. Si affaccino queſti, e fi vadano gradatamente avvici- 
nando: vedraſſi che influiſcono uno ſull' altro in modo, che la 

tenſione elettrica s' accreſce in amendue a proporzione del piu 

grande avvicinamento, e della quantita di ſuperficie che fi pre- 
ſentano: ciò, dico, vedraſſi dal maggiore innalzamento de riſ- 

pettivi elettrometri, e dalla ſcintilla, che eſplorando I' uno 0 a 
Paltro di quei diſchi ſcoccheri a maggior diſtanza, che ſe ciaſ- 

cuno foſſe rimaſto con tutta la ſua elettricita felitario, In 1 

ſtato adunque di avvicinamento egh e chiaro, che ciaſcuno de 

due conduttori e ha una minore capacitd; giacche a 
proporzione che ſono gid artuati a un pi altro grado di elettri- | 

cita, lor reſta meno per giugnere al ſommo, o a parlar piu 
eſto, maggiore è la reſiſtenza che oppongono ad un ulteriore 


carica, conformemente a quanto oſſervato gia. abbiamo (3 3.) 
che la tenſione eſprime lo sforzo, onde un corpo tende a disfarſi 


dell elettriciti, e a comunicarla altrui. Cosi una boccia di 


I. Leyde den 
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n catica a un grado u un poco maggiore di quello dei diſchi 
ler. 1a quale per conſegdenza Aurebbe loro in tale ſtato, rice. 
verũ all' incbntro da eſſi quando eſſendo conjugats vi prevale la 

peg ritornando Yo W cederanno un altra volta alla 

| boccetta, &c.- net | 

Or anche fi comprende Wend che abblams pints pit pn 

oſſervare (36.), onde fia cioè che un filo metallico ripiegato, e 

molte verghe poſte allato e vicine le une alle altre, abbiano mi- 

nore capacita che diſpoſte une all altre in una linea retta; 

perchs con | uperficie equali un conduttore corto e groſſo abbia 

meno capacita d'un lungo e ſottile; perche infine la capacita ſia 
in ragione delle ſuperficie lere, o meno attuate dall influſſo 
delle atmos Here omolbgbe. 

4360. Siano ora 1 i medeſimi diſchi della e precedente 
ambi ellettrizzati, ma uno per ecceſſo Faltro per d. ifetto, ben ſi 
vede che ne ſeguiranno effetti contrary : cioe influenza vicen- 
devole delle atmosfere, per cui Puno è attuato dall' altro, pro- 
durrà un compenſo od equilibrio accidentale, onde diminuiraſſi la 
enfione | in amendue, cadra VFelettrometro, -&c. Allora 10 dico 

che trovaſi accreſeiuta in ciaſcuno de due diſchi la capacits, in- 

| quantoche opporrd ciaſcuno minor reſiſtenza ad un ulteriore 
carica dell' elettricits che gid poſſiede, e gliene rimarra dippiù a 

| prendere per giugnere a un dato grado di zenfione. Cosi una 
boccetta di Leyden carica dell' iſteſſa ſpecie d' elettricit4 d'uno 
di queſti diſchi, e all iſteſſo grado ed anche al diſotto, potrebbe 
tuttavia aggiungere all” elettricita di quello, quando, trovandoli 

Fl conjugato, la ſua tenſione E indebolita dall' atmosfera elettrica con- 

1 traria del diſco compagno ; ma rimoſſo quello da queſto, e dive- 

WW: nuta in lui le Zenſione prevalente, darebbe egli della ſua elettricita 

4 alla boccetta, &c. 

41. Non reſta pid ora che fare un applicazione di queſt 
ultima ſperienza a quelle riportate di ſopra (38.), in cui il diſco 


7 elettrizzato " 
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ad pp; elettrieits contrariaz: vale a dier che fu da 
qualar Li xcombente clettrieita. ſia in p, o vi f condr nf e 
(39. Y doyrd dunque naſcere Viſteſſo equilibrioacciden> 
tale, Titel compenſo, e alleviamento alla tenſions elettrita del 
de, 10 geſſo abbatimento dell elettrometro, come appunto fi 
oflerva (38): -quindi Faccreſciuta capacita di eſſo diſes;; - quind 
| la maggior Sole! di elettricita che potri ricevere (prec.) &c.. 
42. La coſa è gia baſtantemente chiara, ma ſi reuderd ancors 
pid. manifeſta, e toccheraſſi con mano, ſe fi venga ad, iſolare il! 
piano conduttore (ſupponiam che queſto ſia parimenti un diſeo 
mietallico, che chiameremo diſco: infetiote). affacciato gid/ al 
diſco elettrico, e dopo fi allontanino un dall' altro; giacche 
allora compariranno realmente in eſſo piano o diſco inferiore 
ſegni dell' elettricità contraria da eſſo lui acquiſtata allorehè non 
bra iſolato, e trovavaſi immerſo nell atmosfera del diſco ſupe- 
riore. Coteſto diſco ſuperiore poi, il quale intantochè ſi allon- 
tana, ricupera la tenfione; che Pavvicinamento. gl avea fatto per- 
dere, la perdera di nuovo a miſura che ſi een e un altra volta 
al diſco inferiore, e la fara perdere a lui medeſimo, i 1n-virtu dell? 
azione reciproca delle contrarie elettricità (41.) a indicare le 
quali vicende è opportuno che troviſi un elettrometro anneſſo a 
ciuſcuno de diſchi; poichè il linguaggio dell elettrometro è il 
pu ſignificante di tutti, e ardiſco dire ch' eſſo ſolo vi da la ſpic- 25 
gaz ione di tutti 1 fenomeni riportati in queſto ſeritto, E dlinfi- 
niti altri analoghi. Fi 54835 
43. Che ſe il diſco inforiore* fi truovi ifolato, al. primo 7 
ciarvi il diſco ſuperiore elettrizzato, e iſolato rimanga tutto il 
tempo che queſto vi ſta ſopra, in tal caſo venendo attuato dalla 
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incombente, ne quindi diminuire in lui la fen ane norabil mente, 


picciolo abbaſſamento fr deve a quel poco di fuoco, che per 


duttore; mercecche quefto piano conduttore che trovaſi poco 
ſotto, e in cut puo moverſt liberamente il fuoco, fara. eſſo il 


266 D. modo di MON — la * 4 
di lui atmosfera, acquiſterd quella che chiamo elettriciti omolaga 

accidentale, cioè una fen ſione od axione elettriea, con cui fa 
sforzo di conſequire 'Felettricitd contraria; il che non venen 
dogli dato di effettuare, per Viſolamento in cui fi truova, non 
potrà neppur compenſare- nel dovuto modo Telettricits del diſco 


dimodochè Velettrometro appena farà cenmo dt abbaſſarſi (il qual 


Tazione dell' atmosfera elettrica pus moverſi nella ſpeſfezzz 
del  qualunque diſco inferiore, o lungo i ſuoi ſoſtegn# iſolanti 
non mat perfetti abbaſtanza) e per confeguenza non acquiſters 
il diſco ſuperiore maggiore capacita, onde poter prendere mag- 
gior doſe di elettricita. Na bene TI" acquiſterd, ſe un momento 
fi venga a toccare il diſeo inferiore, onde diſtruggere in eſſo 
PFelettricita accidentate omologa, che veol dire fargls prendere bs 
reale contraria. 2 

44. Se il diſco inferiore non the trovarfi ifolato, ſia egli me- 
deſimo iſolante, ſuccederà lo ſteſſo, cioè non potrd diminuire la 
22 one elettrica ne quindi aumentare la ene del diſco ſupe· 
riore accoſtatogli comunque. Non cos pers ſe cotal diſco iſo- 
lante ſarà femplicemente un fottile ſtrato che copra un con- 


giuoco di compenſare Felettricita del diſco ſuperiore; e lo ſtrato 
iſolante interpoſto diminuirà foltanto- Pazion mutua delle atmos- 
fere elettriche, in ragione della maggior Giſtanza che one tra 
Puno eP altro conduttore. 

45. La zenfone offia azione elettrica del diſco, la quale, come 
abiam veduto (38. 42.) va diminuendoſi a miſura ch' egh ſi 
affaccia pm davvicino ad un piano deferente non iſolato, è por- 

tata 
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data a un tale decadimento quando ſi artiva quaſi al contatto, il 
compenſo od equilibrio accidentale eſſendo allora quaſi perfetto, che 
dove Pelettrometro era teſo a 60, 80, 100 gradi, i. vedra or 
diſceſo a 1 grado ſolo, ed anche menos. Quindi ſe il. piano o 
diſco inferiore opponga ſolo una picciola reſiſtenza al trapaſſo 
dell' elettricità, o per! interpoſizione « d'un ſottile ſtrato coibente, 
o per la natura ſua propria d imperfetto conduttore, qual e il 
marmo aſciutto, il legno ſecco, &c. tale picciola reſiſtenza con · 
giunta a quella della diſtanza comunque piccioliſſima non potrà 
eſſere ſuperata da tale deboliſſima zenfione del diſco elettrico; 
il quale perciò non iſcaglierd ſcintilla al piano (ſalvo che forſe 
dag! orli non ben ritondati, e nel caſo che poſſieda una gran 
copia di elettricita) z anzi conſervers tutta o quaſi tutta la ſua 
elettricita, dimodoche rialzandolo, il ſuo elettrometro aſcenderi 
quaſi al grado di prima. Piu: potra il diſco ſenza gran detri- 
mento della ſua elettricità giugnere fino al contatto del piano 
imperfetto conduttore, e reſtarvi qualche tempo applicato: nel 
quale contatto la zenfione. elettrica trovandoſi prefloche ridotta a 
nulla non Ha forza di Pallare dal diſco al piano che Fombaga ſe 
non lentiſſimamente. 

46. Non-andri pers cos: la biſogma, & ripetendo 3 5 
s' inclini il diſco, e fi porti a toccare il medeſimo piano in coſta: 
allora ſuſſiſtendo in quello maggior tenfione di elettricita (come ci 
moſtrera il fedele elettrometro), giacche non vien bilanciata che 
corriſpondentemente ai punti di ſuperficie dell' uno che guardano 
davvicino la ſuperficie dell altro, cotal azione elettrica meno inde- 
bolita vincerd la piccola reſiſtenza del marmo, o di qualſiaſia altro 
imperfetto conduttore, e fino di un ſottile ſtrato coibente che 
troviſi interpoſto, colicche Felettricita trasfonderaffi realmente, e 
o vaffiggera a coteſto ſtrato coibente che copre it conduttore, o 
M m2 paftera 


263 Del modo 5 render ; »iBilifima Ia F debole 
pafſerk entro a queſto ſe & nudo fi ino a perderſi nel ſuolo &, e ciò in 
breviſſimo tempo: laddove vedemmo (præc.), che non ne paſſa 
nulla o quaſi nulla in tempo afſat pit lungo, quando il contatts 
col medefimo piano è il pm ampio poffibile. II che ha Paria 
di paradoſſo; ma pur ſi ſpi piega cosl bene coi nn 5 delle atmoſ- 
ere elettriche. 
47. Quello che ſembra anche pid paradoſſo, o almeno che 
ſorprende dippiù, fi è che neppure il contatto di un dito, o di 
un pezzo di metallo comunicanti col ſuolo, replicato più volte 

e continuato per alcuni ſecondi, valgh a ſpogliare intieramente 


* Queſta ſpiegazione bene inteſa ci conduce a r ragione in generale della 
rt} della punta, A parlar giuſto una punta non iſolata, preſentata a un corpo 
elettrico non ha alcuna virtù propria per attirarne l'elettricità, ella fi comporta 
emplieemente come un conduttore non ifolato che non oppone refiſtenza al 
paſſagio del fluido elettrico. Se il medeſimo conduttore preſenta al corpo elettrico 


in vece della punta una palla, od una ſuperficie piana, non oppone gia egli per 
queſto maggiore reſiſtenza; onde > dunque che Velettricita non vi fi getta 
egualmente all' iſteſſa diſtanza dal corpo elettrico? Cid viene dall' indebolita zen/fone 

, oflia azione elettrica di coteſto corpo in virtùᷣ della pin larga ſuperficie preſenta- 
tagli da quel conduttore non iſolato, la quale ſuperficie componendoſi ad un elet- 
tricità contraria, offre maggior compenſo che una punta, come ſi è qui ſopra ſpiegato. 
Adunque in luogo di dimandare perchè, una punta tragga o getti {i da lungi Pelet- 
triciti, dovrebbeſi domandare Piuttoſto perchè una palla o un piatto egualmente 
conduttore non lo faccino: allora 1 10 faro offervare che non è gia un difetto di queſta 
palla o di queſto piano, come non è una virth propria della punta che metta tale 
e tanta differenza; ma bene lo ſtato del corpo elettrico e della ſua atmosfera 
(con cui intendo anche Varia che lo circonda attuata ad una tenſione di elettricità 
omologa) il qual decade dalla ſua forte tenſſone a proporzione che s' immergono in 
detta ſua atmosfera e fi affacciano a lui più punti di un conduttore non ifolato. 
Affievolita pertanto Pazione elettrica, & egli ſorprendente che non poſſa pil 
ſuperare la reſiſtenza di quel lungo ſtrato d'aria interpoſta tra il corpo elettrico ed 

i conduttore, che ſupera agevolmente quando non preſentandoglifi alla medeſima 
diſtanza che una punta ſottile, la tenſione di eſſo corpo elettrico e dall' aria infinita- 
14 mente meno bilanciata, ſuſſiſte nel ſuo pieno vigore ? 


dell' 
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à ve ne 
fovente tanto da poter dare ancora una eilt quando in {eZ 
guito fi leva eſſo difco in alto. Invero tal feniomerlo farebbe 
ineſplicabile anche nei noſtri principf, ſe il dito ol: metall 
foſſero perfetti conduttori, a ſegno di non opporre N minima 
reſiſtenza al pafſagio del fluido elettrico, come fifcrede \ comune- 
mente; ma la coſa non è cos}; e c& lo dimoſtrand queſte ſteſſe 
ſperienze. I metalli dunque non ſono che conduttori meno im- 
perfetti degl altri corpi. Ma, diraff, noi vediamo che fi traſ- 
fonde da un capo all' altro di un metallo, e da un metallo 
all' altro l'elettricità in un iſtante. Sia pure cosi di quell elet- 
tricità che diſpiega una forza ſenſibile a ſegno di tendere un elet- 
trometro, o di attrarre un filo leggeriſſimo. Ma convien riflet- 
tere che al diſotto di queſto vi hanno da effere ancora altri gradi 
di elettricità impercettibili, 1 quali, dico io, non ſon valevoli a 
ſuperare ſi toſto quella qualunque piccola reſiſtenza che pure 
oppor denno 1 migliori conduttori. Quando dunque un metallo 
tocca il diſco elettrizato che ripoſa ſul ſuo piano, lo ſpoglia 
immantinente dell' elettricita fino al ſegno che la 7enfione diviene 
affatto inſenfibile, non però nulla, eſſendo ridotta ſupponiamo, a 
% di grado. Ma ſe ſollevando il diſco in alto la ſua capacita 
fi riſtringa a ſegno che difpieght una tenſione elettrica 100 e pit 
volte maggiore, queſta ſalirà dunque a 2 gradi, ed oltre; con 
che ſarà divenuta ſenſibile, finanche al punto di dare una 
ſcintilla. 

48. Fin qui conſiderato abbiamo come Fazione delle atmosfere 
elettriche debba modificare Velettricita del diſco nelle fue varie 
ſituazioni, allorchè gli è ſtata infuſa prima di accoſtarlo al piano 
deferente. Ora vediamo che avvenir debba allorchè gli s'infonde 
ſtando gia egli vicino o meglio applicato al detto piano. Quando 
ho detto dal bel principio (32) che in tale ſtato egh ha molto 
maggiore 
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X provato tutto: le applicazioni ſono facili a farſi. Gioverà non 


sgli e non ſolamente confmgazo 1 ma combaciante il conduttore 
compagno, è 100 e pili volte maggiore (46. ) di quando fi trova 


avra preſo 100 volte pit, che non avrebbe potuto prenderne 


che allontanandoſi dal caro piano ſi ridurrà alla naturale ſua an · 


che la tenſione fofle di 3 grado ſtando il diſco poſato), quando 


batterà di nuovo Telettrometro, a miſura che Pequilibrio accis 


meno che contemplato abbiamo (38 In e che ne 10 condotti alla 
ſpiegazione di tutto il reſto. 


po 
- 
? 2 
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naggiore cahacild, e ſon venuto prorandolo fin qui, ho detto e 


pertanto eſemplificare un eſperienza. Mi ſi dia una boccia di 
Leyden, o un ampio conduttore elettrizzati a 1 ſol grado di 
len Hone, od anche meno. Se 10 faro toccare Puna o Paltro al 
mio diſco poſato, & > chiaro che gli comunicheranno della loro elet- 
tricità a miſura della ſua capacitd, tanto cioè quant' egli puo 
riceverne per comporſi con effi ad una tenſione oſfia forza elet 
trica eguale, ſupponiamo di 4 grado. Ma la ſua capacita or ch 


iſolato ſolitariamente, oſſia vi vuole per produrvi la data tenfione 
100 volte maggior doſe di elettricità (33. ), quindi appunto ne 


ſtando iſolato in aria. Quando dunque fi leverà in alto a miſura 


guſta capacitd, la ten ſione elettrica diſpiegheraſſi maggiore, e 
maggior ſempre fino al termine di 50 gradi (nel ſuppoſfo caſo 


cioè la fua atmosfera non facendoſi più ſentire al detto piano, 
ſara ceſſata ogni maniera di compenſo, e tolto quell eguilibris 
accidentale, che teneva la tenſione cosi bafla ( 39. 42. ). E inu- 
tile il dire, che calando di nuovo il diſco verſo il piano, ſi ab- 


dentale ſi andrà riſtabilendo; giacchè queſto è il primo feno- 


49. Soggiugnerd queſto per ultimo ſchiarimento. Succede al 
diſco che paſſa dallo ſtato d'iſolamento ſolitario a quello di affacci- 
arſi fin anche a combaciare un piano convenientemente preparato, 
o da queſto all' altro ſtato, lo ſteſſo che ſuccede ad un conduttore 

compreſo 


" Elettricita fia Naturale, n Artificiale. 27. 
compreto ſotto anguſta ſuperfieie, che fi diſpieght | it una affai 
pid ampia, e vice verſa (richiamiamo Veſempio della catena 
ammucchiata e poi diſteſa, o dei cilindri eh' entrano un nell” 
altro (35.). Elettrizzato a un alto grado il conduttore quand” 
è avvolto e impicciolito, ſe dopo viene a diſtenderſi od allungarfi, 
decade in lui la renſione a miſura che Velettricita, compartendoſt 
a una pm grande an, vien diradata. All' incontro eletriz- 
zato debolmente quando è diſteſo e gode della ſua maggiore 
capacità, ſe dopo ſi avvolge e rappiccioliſee, va egli acquiftands 
viemmagior Tenfione a mifura che Velettricita fi raccoglie e viene 
condenſata in una capacità minore. Cos} appunto il noſtro 
diſco ſe venga elettrizzato quand' E ſo/itario a una forte tenfione 
queſta andera ſcemando a miſura ch” egli fi affacia ad un altro 
piano non tolato; all incontro elettrizzato deboliſſimamente 
quando & è proſſimo a queſto piano o lo combacia, vedraſſi creſcere 
in lui inſignemente la tenſione a miſura che ſi allontana da quel 
piano. Si puo dunque dire che l'elettricità viene qui pure in 
eerto modo condenſata, non altrimenti che nell addotto eſempio 
del conduttore che s impiccioliſce: : e quindi il nome di conden- 
| fatore che ho dato al mio apparderiins. | Certo fe non puo dirſi 
nel noſtro caſo condenſata [elettricita in minore ſpazio, giacche 
e maſſa e volume rimangono 1 1 i medeſimi nel diſco che adope- 
riamo, ella è però confinata in tal corpo di cui la capacitd di 
gtandiſſima che era & divenuta come che ſia piccioliſſima. 

50. Ora ſe una debole inſenſibile forza elettrica di una boc- 
cetta di Leyden o di un conduttore appena un poco carichi ap- 
plicata al diſco giacente puo accumularvi tanto di elettricita, 
onde poi levato in alto diſpieght una forte tenſione, vibri vivace 
ſcintilla, &c. che farà una carica forte della boccia o del con- 
duttore applicatavi egualmente ? Non fara gran cola dippiù, 
per la ragione che tutta quell elettricità ch” © ſuperiore in forza 
alla 
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alla; piccola; reliftenza cheoppone la ſuperficie. del piano (46. ), 
tia perſa, ;trapaiſando i in eſſo (47.). Ad ogni modo ſe queſto 
piano eſſendo convenientemente preparato (11.12. 22.), tale 
rehftenza, 11a, diſereta, il. diſco non ſe he  ſtacchera ſenza 
vibrare, d' attorno daglꝰ orli comunque ritondati fiocchi di 
loge, per la ſtrabocchevole copia di elettricità, di cui ſi tro- 
vera, exrico; e a tanto non, ſara; neppur neceſſario che la boccetta 
che $'umpiega a dargliela abbia affai forte carica, baſtando una 


mediocre, e meno che mediocre, tale che 2 gumga a dar 
ſeintilla. 1 


*. Ps, 


6154+ Da tutto 1 fin qui Jettd: 8 TIE . the ſe il 
diſco poſato puo prendere buona doſe di elettricita da una boccia 
di- Leyden *, o da un ampio conduttore, comeche deboliſſi- 
mamente animati, non lo puo n aleun modo da un conduttore 
poco capace (e come darebbe queſti cio che non ha?) a meno 
| che non . continui d'altra Parte ad infondere a lui medeſimo 
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Nella mia memotia fun Capacith' de- conduttori ſemplici 5 14 gran- 
dliiſſima capacitd che ha una boceia di Leyden comparativamente alla ſua mole, 
appunto perchè Pelettricità che s'infonde ad una ſuperficie truova un gran 
compenſo nell* elettricita contraria che prende la ſuperficie oppoſta, cio che 
produce la lolita diminuzione di 2 fone, &c. VI fo vedere come 16 pollici qua- 
drati di Juperficie armata hanno una capacità eguale a un conduttore di verghe 
inargentate lungo preſſo a 100 piedi, il quale ne ha una grandiflima, talche le ſue 
ſcintille' producono la vera commosione in un grado abbaſtanza forte. Ivi anche 
accenno come tutti 1 fenomeni della carica e della ſcarica degli ſtrati iſolanti, dell' 

elettroforo, delle punte ec. poſſono dipendere dall' iſteſſa azione delle atmos fere 
elettriche, combinata, per ciò che appartiene agli ſtrati iſolanti, con una certa non 
molto grande reſiſtenza che prova l'elettricità ad affiggerſi alla ſuperficie di queſti 
egualmente che a ſortirne, e con quella incomparabilmente più grande e puo dirfi 
inſuperabile che la impediſce di diffonderſi attraverſandone la ſpeſſezza. Intorno 2 
che fin dal tempo in cui pubblicai la deſcrizione, e le principali ſperienze del mio 
elettrofuro, che fu nel 1775 (vegg. la Scelta d Opuſc. intereſ. di quell* anno) io 
avea promeſſo di eſporre tutte le mie idee in un trattato che avrebbe per titolo: 

lr axione dell atmosfere clettriche, e de“ fenomeni che ne deri vauo neglt flrati iſolanti. 


quella 
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quella qualunque debole elettricità, a meno che la ſorgente non 
continui per qualche tempo: il che ha luogo per eſempio nel 
conduttore atmosferico che bee l'elettricità inſenſibile dell' aria, 
e in quello maliſſimo ĩſolato d' una macchina ordinaria, il di cui 
giuoco vi mantiene una ſi debole zerfione di elettricita, che in 
niun modo appara. In ambi queſti caſi abbiamo offervato in- 
fatti (4. 25.) che vi vuol del tempo prima che il diſco * 
raccorre una doſe ſufficiente di elettricità. | 
52. Come un ampio conduttore traſmette la maſfima parts 
della ſua elettricità al noſtro diſco, il quale quantunque /aftai 
pid picciolo, gode però in grazia della ſua vantaggioſa poſizione, 
in grazia di quell' eguilibrio accidentale a, cui ſi compone col 
piano, d'una capacitd molto più grande di quella che gli com- 
pete in iſtato ſolitario; e come levando in ſeguito eſſo diſco in 

alto, con che tolto ogni equilibrio 0 compenſo, vien riſtretto alla 

naturale ſua anguſta capacita, quella ſteſſa doſe di elettricità 
preſa al gran conduttore, e che appunto per eſſer egli fi grande 
vi producea fi debole zenfione, ors ne produce una tanta pm 
grande in coteſto diſco; nell' iſteſſa maniera, e per Iegual | 
ragione relettricita aumenterà una ſeconda volta di tenſione 
facendola paſſare dal diſco già ſollevato ad un altro giacente 
molto pin piccolo, da innalzarfi quindi ſimilmente. | 
II Sig. CAvaLLo, a cui dietro le altre mie ſperienze, fog- 
ger! queſt” artificio, ha fatto tal picciolo diſco d'una lami- 
netta non più grande d' uno ſcillino. E certo queſto ſecondo 
condenſatore dell elettricita e utile in molti caſi in cui 
Velettricita non è ſenſibile ancora o dubbia col primo: come ce 
ne hanno aſſicurato varie prove che facemmo inſieme. Talpra 
Fordinario diſco toccato dal, corpo, di cui fi dubitava ſe aveſſe o 
no un principio di elettricita, non movea ancora 1 elettrometro 
ſenſibiliſſimo dell' iſteſſo Sig. AVALLO 3: ma toccato con quel 
diſco Valtro picciolino, queſto facea divergere ſenſibilmente le 


Vol. LXXII. EE palot- 


274 De made di render ſenfibil ifima la pi debole 
palottoline dell elettrometro. Eppure qualehe volta anche con 
queſto non fi otteneva nulla, o un' ombra ſolamente di elettri- 
eit. Or fe noi ſupponiamo la tenfione elettrica accreſciuta a 
1000 volte tanto per Vintervento dei due condenſatori, il che 
non è troppo, quanto mai debole effer dovea originariamente 
nel corpo eſaminato? Quanto debole p. e. quella che fi eccita in 
un metallo ſtroinandolo colla mano nuda, giacchè communi- 
cata al primo, e da queſto al ſecondo picciolo diſco, e final- 
mente all' elettrometro, le palle appena fan cenno di ſcoſtarſi? 
Ma baſta che facciano tanto per eſſer noi convinti, che Felet- 
tricità 1 non è nulla, e che il metallo I'ha originariamente contratta 
per lo ſtroppicciamento della mano. Quanto mai eravam lon- 
tani da una ſimile ſcoperta pochi anni addietro prima del noſtro 
| condenſatore, e dell elettrometro cos] ſenſibile del Sig cAvALLO. 


Quanti gradi di elettricita noi ſcopriamo adeſſo al diſotto del 
pu picciolo d' allora 4 


APP E N PICK. 


Ho detto al C 28. che mi & riuſcito finalmente di ottenere 
ſegni diſtintiſſimi di elettricità e dalla ſemplice evaporazione 
dell' acqua, e da varie efferveſcenze chimiche. Eſſendo queſto 

uh fatto non meno intereſſante che nuovo, ſtimo non inop- 

portuno di far qui il racconto fedele delle ſperienze. Le prime 
dunque, come ivi accenno, ſono ſtate fatte a Parigi in com- 
pagnia di due fiſici illuminati e membri dell Acc. R. delle Sci- 


eme. Furono queſti il Sig. LAvois 1ER, e 1] Sig. DE LA PLACE 
Eglino concepiron meco la ſperenza di un felice riuſcimento 
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quando ebbi loro moſtrato gli effetti del mio condenſatore, e ſpie · 
gata la ragione dei fenomeni: conſequentemente il Sig. LAavor- 
sIEk ne ordinò un grande col piano di marmo bianco. I primi 
tentativi da me fatti con queſto in compagnia del Sig. DR LA 
PLACE. full! evaporazione dell' acqua e dell etere non furono 
coronati dal ſucceſſo; ma il tempo era cattivo, la ſtanza troppo 
picciola e ingombrata di vapori, e Vapparato non troppo ben 
in ordine. All incontro quelli che ripeterono Viſtetlo Sig. DR I. a 
PLACE e Sig. LAVOISIER ad una campagna di queſt ultimo 
ebbero buon riuſcimento. La qual coſa c'invoglio a ripetere e 
moltiplicar le ſperienze, e il ſucceſſo fu completo, avendo otte- 
nuto ſegni chiariſſimi di elettricità dall' evaporazione dell acqua, 
dalla ſemplice combuſtione dei carboni, e dall' efferveſcenza 
delle limature di ferro nell' acido vitriolico diluto. Cio avvenne 
il giorno 13 Aprile e la maniera di far Veſperienza.fu queſta: 
ſi iſold in un aperto giardino una gran laſtra di metallo, alla 
quale era attaccato un lungo filo di ferro che veniva a terminare 
in contatto dello ſcudo o diſco poſato ſul piano di marmo; e 
queſto tenevaſi continuamente aſciutto e caldo da alquanti car- 
boni ſottopoſti. Cid fatto poſimo ſu la detta laſtra iſolata al 
cun1 ſcaldini ripieni di carboni mezzo acceſi, e laſciammo che 
la combuſtione ajutata da un gentil vento che ſpirava andaſſe 
rinforzandoſi per alcuni minuti: allora rimovendo lo ſcudo dal 
contatto del filo metallico e quindi da quello dal marmo con 
alzarlo al conſueto modo, vi comparvero i ſegni aſpettati di elet- 
tricita, mentre accoſtato al nuovo elettrometro del Sig. ca- 
val Lo, fece che &apritſero i due fili colle pallottoline : eſami- 
nata queſta elettricita fi trovò eſſere negativa. Si ripetè Veſpe- 
rienza ponendo ſulla laſtra iſolata invece dei ſcaldini quattro 
vati con entro limatura di ferro e acqua, quindi verſando in tutti 
quattro a un tempo abbaſtanza d'olio di vitriolo per far ſorgere 
Nn2 --- 


27 Del nude di render. fonfibiliſima Ia pi de 
una furioſa effrrveſcenza? quando ili pid forte Ws comin- 
cinva a cadere, allora fu che eſplorato lo ſcudo non che movere 
i fin dell' elettrometro a qualche diſtanza, ci diede una ſenſibile 
ſcintilla. Anche qui Velettriciti fi riconobbe eſſere negativa. 
Quanto furon vivi e diſtinti i ſegni elettrici con tal prova dell' 
efferveſcenza, altrettanto deboli ed equivoci riuſcirono queſta 
volta coll” evaporazione dell acqua eccitata or con mettere delle 
caſſerole con entro acqua a bollire ſopra i ſealdini portati come 


qui innanzi dalla laſtra iſolata, ora con verſar ow a in coteſte 
caſſerole previamente bm lot lu od oth 


Pochi giorni dopo ripetemmo le ſperienze i in una grande 
ſtanza eſtendendole alle altre efferveſcenze che producono Faria 
fila, e Faria nitroſa, con buon ſucceſſo: I evaporazione ſola 
dell acqua produſſe ſegni deboliſſimi talchè ebbimo pena a de- 
terminare di quale ſpecie foſſe Felettricita; anzi di tre volte, due 
ci parve che foſſe potiva; ma w & kioge: a credere, ed 10 _ 
dico certamente, che ſia ſtato un errore, 

Ancor paſſati alcuni giorni fi ritornò alle links eflendo di 

compagnia anche il Sig. LE nor membro eſlo pure dell' Acca- 
ö demia R.; ma ne la combuſtione, ne Tevaporaz one dell' acqua 

non ci dieder ſegni ſenſibili: di che accagionammo Veffer Varia | 
umidiſſima per 11 tempo Piovoſo che faceva. Pur ne otten- 
emmo colla generazione dell' aria infiammabile nel momento 
della più viva efferveſcenza : e ſe Velettricits non fu queſta 
volta cos} forte da ſeintillare, lo fu abbaſtanza perchè ne m- 
gueſſimo chĩiariſimamente la ſpecie, che era negativ. 

Prima di laſciar Parigi (che fu il 23 Aprile) * 10 
moſtrare qualche ſperienza di queſto genere ad un amatore di 
elettricita e valente machiniſta, il Sig. BILL Aux, una volta 
che mi trovai nel ſuo laboratorio, - prefi una giara di vetro, e 
ſoſpeſala a un cordoncino di feta vi miſi i materiali per la produ- 
5 3 . zione 


eee Nath, fa Ain. 
zione dell' ar 


— 
fiammabile: avea fatto entrare nella giara 


aria in 


medeſima un filo di ferro in modo che toccaſſe la limatura e l' | 


altro ſuo capo ſporgente veniſſe a communicare coll' elettro- 
metro ſenſibiliſſimo del Sig. cAvALLo. Quando Vefferveſcenza 
fu ſalita al ſommo e la ſpuma ſormontava i labbri del vaſo, 


le palle, ſcoſtaudoſi, dieder ſegno di elettricita ; ne queſta fu 


cosi debole, che non poteſſe conoſcerſi eſſer negativa. 


Le ſperienze coll evaporazione dell' acqua, che — 
troppo bene corriſpoſto a Parigi, ebbero molto miglior ſuc- 
ceſſo a Londra, quando mi ſuggeri Peſpediente di gettere dell' 


acqua fopra'1 carboni acceſi _ch* erano in uno ſcaldino iſolato. 


L'effumazione rapida che ſuccede non manca miai di elettrizzare 


lo ſcaldino negatrvamente, 11 quale da ſegni abbaſtanza ſenſibili 


col ſolo elettrometro, e col condenſatore, ſe è ben preparato, 
arriva a produr ſeintille. Si trovarono preſenti la prima volta 
a queſte ſperienze in caſa, del Sig · BENNET grand' amatore di 
elettricita, il Sig. CAVALLO e il Sig. K WAN membri della S. 
R. e il Sig. WALKER lettore di fiſica. Ci ſervimmo per appa- 
recchio condenſatore d'un picciolo ſcude d'elettroforo, è d'un 


piattello di legno, che ſi trovò al giuſto punto ibn 11 
che è raro quando il leguo non è inverniciato. | 

Un' altra volta in caſa del Sig. CAVALLO riuſcl eſperiepza 
iſolando un picciolo crogiuolo con entro due o tre carboni acceſi 


e quindi verſandovi un cucchiazo d' acqua: un filo di ferro che 
toccava i carboni, ed eſtendevaſi fino all' elettrometro, vi portò 


ſenſibile elettricità e ſempre negativa. 


Queſte ſono le ſperienze, che fino ad ora ho avuto occaſione 


di fare; intorno alle quali non debbo tralaſciar di dire, che 
ſebbene now aveſſimo ſempre biſoguo dell' apparecchio canden- 
ſatore (il quale, ſe non è beniſſimo in ordine, a nulla ſerve, e 


Duo nuocere anzichè giovere) per aver ſegni non dubbi, il ſolo 


clet- 
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elettrometro ſonfibilifimo del Sig. CAVALLO avendoci baſtato 
pid volte; convien però. confeſſare che ſi fu quell” apparecchio 
che ci miſe ſulla via di tali ſperienze, e che col mezzo ſuo ſola- 
mente potemmo ottenere ſegni di una certa forza, e fin la ſcin- 
tilla elettrica. Io non dubito che eſſendo ora reſe cos} facili tali 
ſperienze, non ſiano per eſſere e ripetute e promoſſe. Il campo 
e ſolamente aperto, e molto reſta ancora a fare. Se 1 corpi 
riſolvendoſi in vapori o in un fluido elaſtico ſi caricano di fuoco 
elettrico a ſpeſe degl' altri corpi, e gli elettrizzano per conſe, 
guenza negativamente, venendo in ſeguito 1 vapori medeſimi a 
condenfarfi, non cercheranno eſſi di deporre queſto carico, e 
non produrranno conſeguentemente ſegni di elettricita poſitiva? 
Ecco cid che merita ſingolarmente d' eſſere verificato coll' eſpe 
rienza. To ho gia immaginato diverſi modi di tentare la cola 
che inetterd alla prova toſto che ne abbia il commodo. Intanto 
mi ſia qui permeſſo di dar corſo per un momento alle idee che 
volgo in mente intorno all elettricità atmosferica. 
6 ſperienze. fatte fin qui, e che abbiamo riferite, bench 
non ſian molte, tutte però concorrono a moſtrarci che i i vapori 
dell' acqua, e generalmente le parti d'ogni corpo, che ſi ſtac- 
cano volatiliz zandoſi, portano via ſeco una quantità di fluido 
elettrico a ſpeſe dei corpi fiſſi che rimangono, elettrizzandoli 
con cid negativamente, non altrimenti che ne portan via una 
quantità di fuoco elementare, con cid raffreddandoli. Quindi 
volli inferire che i corpi riſolvendoſi in vapori, o prendendo 
Tabito aereo, acquiſtino una maggiore Capacita riſpetto al fluido 
elettrico, giuſto come Pacquiſtano maggiore riſpetto al fuoco 
comune o fluido calorifico. Chi non ſarà colpito da cosi bella 
analogia, per cui Pelettricita porta del lume alla novella dot- 
trina del calore, e ne riceve a vicenda? Parlo della dottrina dal 
calor latente o ſpecifico, come fi vuol chiamare, di cui BLACK e 
| WILKE 


\ . Blettricizd fix Naturaleg fie. Ariiſciate e 259 
WILKE th Funn loro ſcoperte han gettato Fſemi, e che E 
ſtata ultimamente tanto promofla dal Dr. n dietro le 
ſperienze del Dr. IR WINE. 705 

Seguendo queſta analogia Grave vapori allorchs 6 1 
ſano e ritornano in acqua, e conſeguentemente alla primiera 
pid anguſta capacita, perdono il lor calore latente, oſſia depon- 
gono il dippiu di fuoco che fi avevano appropriato volatizzan- 
doſi; cosi pure daran fuori il fluido elettrico divenuto ora ridon- 
dante. Ed ecco come naſce Telettricits di ecceſſo, che domina 
ſempre pid o meno nell' aria anche ſerena, a quell altezza che 
i vapori cominciano a condenſarſi; la quale è più ſenfibile nelle 
nebbie, ove quelli ſi condenſano maggiormente, e gia fi figu- 
rano in goccie ; e infino fortiſſima laddove le folte nebbie fi 
agglomerano in nubi. Fin qui I' elettricità dell' atmosfera ſara 
ſempre Niuus. Ma formata che ſia una nube potentemente 
elettrica in pit, ella avra una sfera di attivita intorno ad eſſa, 
nella quale ſe avviene ch' entri un' altra nube, allora giuſta le 
note leggi delle atmosfere, gran parte del fluido elettrico di 
queſta ſeconda nube fi ritiers verſo Veſtremits pit lontana dalla 
prima, e potra anche ſortirne ove incontri o altra nube, o vapori, 
o prominenze terreſtri che lo poſſan ricevere : ed ecco una nube 
elettrizzata negatroamente, la quale potrd a ſua poſta occaſionare 
colP influſſo della propria atmosfera Velettricita pofitiva in una 
terza, &c. di queſta maniera s' intende beniſſimo come fi poflano 
avere ſovente ne conduttori atmosferici ſegni di elettricità nega- 
tiva a celo pid che coperto; e come ne temporal ſpecialmente, 
eve molte nubi fi veggono penſili e ſtaccate vergere al baſſo, e 
or ondeggiare per qualche tempo, ora ſcorrere le une ſotto le 
altre, or traſportarſi rapidamente, Velettricita cambj pid volte, 
e ſpeſſo a un tratto da pqiva in negativa, e vice - verſa. 


Or 


— 


Ot anche non fla pi ſtupore- che le- eruzioni de vulcani, 
Gans ſtate ſovente accompagnate - da fulmini in iſpecie. Quella 
ſtrepitoſifſima del Veſuvio dell' anno 1779, in cui infinite factte i 
ſon vedute guizzare entro gl immenſi globi di fumo eruttati. Le 
poche ſperienze fatte mi han dato a vedere che la quantita di 
elettricita prodotta dalle effumazioni, dipenda molto e dalla 
copia dei fumi che s'alzano e ſingolarmente dalla rapidita.. Or 
quale e . non dee eſſere Velettricita | in ſimili eruzioni? 
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Mr. TY 8 Beg Jer >” | 
The ground Was unuſually dry the firſt half of January, 
and want of water in ſome places. Inclined to froſt, but not 

fixed; one for a week was followed toward the end of the month 
by a ſmarter but ſhorter with a good deal of ſnow, and went away 

with rain and floods; then ſhowery, and in F ebruary often 

ſtormy. The month of March was drier, generally fine, a 

good ſeed- time, and the middle of the month warm and grow- 
ing; ; but cold N. E. winds at the end. Soon after April came 

in, the weather was fine ang growing, ſometimes ſhowery, and 
the middle being very warm brought on things very much; 
but the end of the month, and beginning of May, cold NE. 

| winds, yet ſometimes hot "0 About the middle of May was 

ſhowery and growing; but the end of it, and beginning of 

June, hot, dry, clear, and burning June 3d, began ſhowers 

and often chunder, which being ſeveral times repeated for a 

fortnight, and hot weather with it, made plenty of graſs in 

this country and ſome others; but where the rains were fmaller, 
as they were about e in Suſſex, and other places, it 
only freſhened the ground without growing much. The begin- 
ning of hay- time was very fine, a wet. week in the middle did 
not greatly hurt the hay, and was very good for the turnips, 
then newly ſown. The latter half of July, and almoſt all 

Auguſt, were very dry, hot, and buruing; the harveſt almoſt 

all very well got, except ſome of the peaſe, which were either 

not got in, or the hovels not thatched, when the great rain 
came September 2. There was 2 great crop of wheat, but in 
ſome places it was mildewed; the barley was univerſally good; 
the peaſe uncertain. The general prices were. wheat thirty-ei ght 
thillings, barley ſixteen or ſeventeen ſhillings, oats eleven or 
twelve ſhillings, peate and beans about terne or twenty- 
three ſhillings a quarter. 
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The ground was now exceedingly burnt, and great want of 
water; but in the firſt half of September there came fo much 
rain, the ground already warm, and hot weather with it, that 
in a fortnight's time there was plenty of graſs. The autumn 
was in general fine and pleaſant, and the latter end of Septem- 
ber and all October ſcarce any rain, fo that at the end of the 
month the graſs in ſome places plainly began to burn, which 
was remarkable ſo late in the year, and after its being fo fruitful ; 
in September; and notwithſtanding ſome ſhowery weather in 
the former part of November, the roads were rather duſty the 
beginning of December; then dark, miſty, raw, cold eaſt 
winds, but milder again and ſhowery till the end of the year. 
It has been an uncommonly open ſeaſon, there have been ſome 
froſty mornings, and one day or two it ſcarce went away in 
the ſhade; but there has not been one thorough froſty day yet, 
and there has been thunder at Chriſtmas. 
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MEASURE for the higher degrees of heat, ſuch as the 
common thermometers afford for the lower ones, would 
be an important acquiſition, both to the philoſopher and the 
practical artiſt. The latter muſt feel the want of ſuch a meaſure 
Vol. LXXII. W= DS 7 on 


Fe Rr were 2 by fire into a y — yellow, green, 
or other coloured glaſs: and find, that theſe effects do 
not happen, unleſs a particular degree of fire has fortunately 
been hit upon, which degree we cannot be ſure of ſucceeding 
in again chen we ate diſfappointed, by babing the refult at 
ſome times an unvitrified maſs, and at others an over-vitrified 
ſcoria, from a little deficiency or excels of heat :—when we ſee 
colours altered, not only in ſhade but in kind, and in 
many caſes deſtroyed, by a ſmall augmentation of the heat 
which had produced them; inſomuch, that in the gradual in- 
creaſe of the fire, a preciſe moment of time muſt be bappily 
ſeized, | in order to catch them in perfection :—and when incon- 
veniences, fimilar to theſe, ariſe in operations by fire upon 
metals and other ſubſtances :—how much is it to be wiſhed, 
that the authors had been able to convey to us a meaſure of the 
heat made uſe of in their valuable proceſſes! 

In a long courſe of experiments, for the improvement of the 
manufacture I am engaged in, fome of my greateſt difficulties 
and perplexities have ariſen from not being able to aſcertain the 
heat to which the experiment-pieces had been expoſed. A red, 
bright red, and white heat, ate indeterminate expreſſions; and 
even though the three ſtages were ſufficiently diſtinct from 
each other, they are of too great latitude ; as the brightneB$ or 
tuminoufneſs of fire increaſes, with its force, through 
rous gradations, which can neither be exprefled i in words, 
Efcriminated by the eye. - A ho other reſource," * 


a "© been 
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high — is feed. Gighithes) cheee; e thi 


bottom being of loner heatyi the middle ef 2 greater, and the 


top till greater: therdalo in which the biſcuit ware is fired 
furniſtics three on four 'athiers, of higher degrees of heat; aud 


by theſe I hate matked- mx | regiſtered experiments. le Burt 


though theſe meaſures had been fully adequate to my on 

 views}owhachl they: vere not, it is plain, that they could not 
be communicated to others ; that tlieir uſe 18:cohfined to a par 
ticulari ſtnacture of furnaces, and mode of firing; and- that, 


2 upon any alteration bin theſe, they would becorite uſeleſs and 


unintelligibbe, even where: now they are beſt» known. And, 
indeed; as this part of the operation is performed by works 
af the loweſt claſs, we cannot depend upon any great accuraty 
even in one and the ſame furnace. It has accordingly often 
happened, that the pieces fired in the top of the kin. in u 
experiment have been mate no hotter than A fired in the 


middle in another, and vice vbr iii 


no otherwiſe be juſtly aſcertainellithan by its effects upon ſome 
known: body. Its effect in changing colours has already been 
hinted at; and I have obſerved compoſitions: of calces of iron 


with clay to aſſume, from different; degrees of fire, ſuchos 


number of diſtinct colours and ſhades as promiſed to aſfôrd 
uſeful criteria of the reſpective degrees. 020 c2ibold noszellig 


With this idea, I prepared a quantity of ſuch a eee 
and formed it into circulat pieces, about. an inch im diameter, 
and a quarter of an inch thick: A number i thefewasphaced 


in wkiln, in which the fire was gradually aùgmented, vith as 
S 1 2 a much 


7 


The force of fire, in its higher as well aber ſtages, ns 


red from thence to a che 


acquiie a colour corre ſponding to. ſome of the pieces in 


tube, and thus point out the degree of heat which: et piece; 
and conſequently ſuch other matters as were in the fire 1 | 


e een oug ts equab intervals of cine during 
tis 4 — e heat, and piled in their order upon 
one another in à glaſs tube, . exhibited « regular and:pretty:cx- 
tevſive ſeries of colours; from a fleſh» colour to a deeꝑ brovwmth- 

te, and ſo on to neatly black, 


ES 


with all the intermediate riats ; berweenctheſe colours. .- A back 


being fixed. to the tube, like the ſcale of a thermometer, and the 


numbers of the pieces marked upon it eſpecdtly opti to 
them, it is obvious, that theſe numbers may be conſidered as 
ſo many thermometric-divifions ot degrees ; and that, if ano- 


ther piece of the faine compoſition be fired- in any other kiln 
or furnace, mot exceeding the utmoſt heat of the firſt, Rwy 


with it, have undergone. N eee eee 


It muſt however be confeſſed, a * nl A he 
momeder on this principle i is liable ta ohjection, as ãdeas of co- 
lours are not perfectly communicable by words; nor are all 
eyes, or all lights, equally adapted) for diſtinguiſhing them, 


eſpecially the ſhades which: approach near to one — and 
the effects of phlogiſtic vapours, in altering..t 


not in all caſes be eafily guarded againſt. 
. In. conſidering this ſubject attentively, hn pi 


argillaceous bodies occurred to me; a property which tans, 


in a greater or leſs degree, in every kind of them:that has come 
under my examination, ſo that it may be deemed a diſtinguiſh- 
ing character of this order of earths: I mean, the diminution. of 


ther bulk by fire; 1 have the fatisfaRtion to Sk i in a courſe 


s 6s "TY , — : p 0 | of 


Fo — Heat, . - 
of aiperiments/lajely rode with this view,” that it is a more 
accutatu n or ow Es remand 
of colouʒt 5: —— m1 
Ihr found; . Abteien beg to — W in a 
| low red-hent z and that = proceeds 'regulatly, as the heat in- 
creaſes; till:the clay"becomes vitrified, and conſequently 1 to the 
utmoſt degree that crucibles;* or other veſſels made of this ma- 
terial; can ſuppurt : The total contraction of ſome 800d e lays 
which :þhavecexaniined; in the ſtrongeſt of my '6wn fires, is 
confiderably more than one · fourth part'i in” every” dimenſion: 
If, therefore, we can procure at all times a clay fufficiently 
apyrous or) unvitreſcible; aud always ' of the fame quality in 
regard to contraftion by heat; and if we can find means of 
meaſuring; this contractiom with eaſe and mintite acepracy, 1 
ffatter myſelfi that we ſhall be turnithed with 2 rey 0 of 
fire Gifficient for every purpoſe of experiment or buſineſs. ; 
We have, in different parts of England, immenſe beds of 
clay; each of which,: at equal. depths; is ptetty uniform in 
quality throughout its whole extent.” Of all the forts I have 
hitherto tried,. ſome of the pureſt Cornith' porcelain clays ſeem 
the beſt adapted, both for ſupporting the CA. and mea- 
furing the degrees, of fre. 19 5 
For preparing and applying this: material to thermometric 
purpoſes the following method is'propoſed. Pe ih 
The clay is firſt to be waſhed over, and, whilſt i in A dilute 
_ Nate, paſſed through a fine lawn. Let it then be made dry, 
and put up in boxes“, a r ed ye 1 


. —_ 5 0 , 
» <5: 3 17 5 * Ir) 


* While the Joy 1 is thus kape dry @ boxes, as well as * it continges in its 
natural bed, it is ſecure from alterations in quality, which clays i in general are 
ſubjeck to undergo, when expoſed, for a long courſe of years, to the joint action 
of air and moiſture. In the lawns I made uſe of, the interſtices u were each leſs 
than the 100,000 part of an inch, 
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twenty-four inches long, with the ſides exactly ſtraight, divided 


— A | 
- They elay is to. be ſoftenedi for uo, with about tw ififxv 


of 'itsrygight: of Mate and formed hnto ſmall proces, inclittie 
moulds of metal, fix-tenths of an inch in breadth, with the 


ſides pretty akacty parallel. this beibg the 'diimehfion? interided | 


to bei maaſured, about four-tentheof: an-imeh:: deep; raid: one! 


inch long To make the elay n 
to oil the mould, and make ieovarmel 10 12s ee 


Yor D ftomny 
Theſe pieces, when perfecti dry, art put: intn — iron 
mould or gage, conſiſting onl of a- bottom, with ttob fides, 
five tenths of an inch deep; to the dimen om ow _ 
the breadth of the pieces 1s to be -pared Gown not: og HH 
For meaſuring the diminution. which they are to der 4 
the action of fire, another gage is made, of two pues of braſs; 


into inches and tenths, fixed fiye tenthis of am inah afunder at 
one end, and three-tenths at the -ather, upon a braſs plate} ſo 


that one of the thexmometric pieces, when pared down in the 
iron gage, will juſt fit to the wider end. Let us ſuppoſe this 


piece to have diminiſhed in the Gre bnbefifth of ta bulk, it will 


then; paſs on to half the length of the gage} if diminiſhed 
two-fifths, it will go on to the narroweſt End; and m any 
intermediate degree of contraction, if the piecr heſlid along 


till it reſts againſt the converging ſides,” the degree at which it 


ſtops will be the meaſure of its contraction, wa eee 
of the degree of heat it has underg one 

Theſe are the outlines of what appears to me uu for | 
the making and uſing of this thermometer; and it is hoped, 


that the whole proceſs will be foung ſufficiently ſimple, and 


eaſy of execution. It may, nevertheleſs, be proper to take 


naties of a few minuter circumſtances, and to mention 


ſome 


» o 
po 
. 7 


Jer . a. i 
| hs obſtrvatietiswhidP" Geer reiche progrits oPithe 
 Tihifry, ul & 006 od T0 Ew T0 NDOT rr vie 
here — be 3 ceftiiney" of Me ch hang ay, 
and at all rimes;” proctir able ifi Hofficitit qulanitey ind 01 
derate terms.” Thats thingy: the caſe With the Us höre made 
chdice of, will be evident to every rte acquainted 'with'the 
natural hiſtory of Cornwall; where there are beds of this clay, 
inexhauſtible, and in tod mary bands tor be mbnbpoliZed: If 
this ſhould not prove fatisfactory, the author offers to this 
illuſtrious Society, aid” will think hin mel Honoured by their 
acceptance of, a ſufficierſt ſpace'in a bed of this clay to ſupply 
the world with thermotneter-pitces for numerous ages; ald! he 
does not apprehend, that ariy greater inconveniences 'cai "afife 6 
to foreign artiſts" ot philoſophers, from their” being up- 
plied with clay for theſe thermorneters from ww ce dat 
than what we now feel from being ſupplied "with mercur. 
for the common \ thermometers from the — or Hungifiin 
ts. 2f 1 2200 an 5 
II. We e to bb affured oY that all the duy mat e Uſe 
& for theſe thermometers is perfectly ſimilar: For this pu- f 
poſe, it will be beſt to dig it out of the earth in conſiderable 
quantity at once, an extent of ſome ſquare feet or yards in 
area, and to the depth of fix br ſeven yards of more from the 
ſurface, and to mix the whole thoroughly together, previous 
to the further preparation already mentioned. When the firſt 
quantity is Exhaiiſted, another perpendicular column may be 
dug from the fame bed, cloſe to the firſt, to the ſame depth, 
and prepared in the fame manner ; by which means we may be 
affared of its fimilarity with the former . and chat it . 


8 equally in the fire. = 
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of boiling water, about as much more in that of melted lead, 
and from thence to a red-heat ten parts, in all er 


. 
4 


at the commencement of redneſs than at any other time. From 


WS! 3 Bert 4 
I. This, clay, dried by che mmer, hea beat, or in de 
rately warm room, or with more heat — way a fire, has. ngt 
been obſerved to differ in degree. of drynels. Aſter being ſo 
dried, it loſes ahout 2 hundredth part of its weight in the heat 


Each of 
theſe heats ſoon expels from the clay its n quantity | 


of matter, chiefly air; after which, the ſame heat, though 
continued for many hours, has no further effect. I had ſome 
hopes, that the graduation of the common thermometer might 
be continued, upou this principle, up to the red- heat at which 
the ſhrinking of the clay commences, ſo as to connect the tro 
| thermometers together by one ſeries of numbers; but the loſs 
of weight appears not to be ſufficiently uniform or proportional | 
to the degree « of heat to anſwer that purpoſe; for it was found 


to go on quicl er, and bladders tied to the mouths of the veſſels 
in which the pieces were heated, became more rapidly diſtended, 


low red-heat to a ſtrong one, ſuch as copper melts in, the loſs 
of weight was only about two parts in a hundred,; though the 


difference between theſe two heats appears to be much greater 


than what the ſame loſs correſponds 1 to in the lower ſtages. 
Aſter this period, the decreaſe of weight intirely ceaſed. . 
The vapours expelled from the clay, caught ſeparately in 
the different degrees of heat, ſeemed, from the few trials 
_ with them, to conſiſt of common air mixed with fixt 
They all precipitated lime-water ; that which was firſt 


Ma is" exceeding weakly ; the others more and more conſi- 


derably; but the laſt not near ſo ſtrongly as the air expelled 
from lime-ſtone in burning. None of them were inflammable. 
2 55 IV. 


* 


for — the Bighes Doge of Heat, Ke. 313 
*IV. The therchometlie pieces may de formed much more 
xpatiricully than in the ſingle mould, by means of an inſtru- 
ment uſed for ſimilar purpoſes by the potters. It conſiſts of a 
cylindrical iron veſſel, with holes, in the bottom, of the form 
and dimenſions required. The ſoft clay, put in the veſſel, is 
forced by a preſs down through "theſe apertures, in long rods, 
which may be cut while moiſt; or broken when d. into 
pieces of convenient lengths. It was hoped, that this method 
would of itſelf have been ſufficient t, wi b ha 85 of 
the paring gage, making proper allowance, 'in the fize of the 
holes, for the ſhrinking of the clay in drying. But it was 
found, that a variety of little accidents might happen to alter 
the ſhape and dimenſions of the pieces, in a ſenſible 'degres; 
while in their ſoft ſtate; fo that it will be always ſafeſt to have 
recourſe to the paring gage, for aſcertaining and adjuſting their 
breadth when perfectly dry, this being the period at which the 
pieces are exactly alike with regard to their future diminiſhing; 
fo that if they are now reduced to the ſame breadth, ve may 
be ſure that they will ' ſuffer equal contractions from equal de- 
grees of heat afterwards, whether they have been made in a 
mould, or by a preſs, or in any other way; neither is any varia- 
tion in the length or thickneſs of theſe pieces of the leaſt con- 
ſequence, provided one of the dimenſion „ that by which they 
are afterwards to be meaſured, is made accurate to the gage. #1 
V. It will be proper to bake the pieces, when dry, with a 
low red- heat, in order to give them ſome firmneſs of hardiieſs, 
that they may, if neceſſary, be able to bear package and car- 
riage; but more eſpecially to prepare them for being put into 
an immediate heat, along with the matters they are to ſerve as 


meaſures to, without burſting or flying, as unburnt clay would 
or., 5 5:5 1. bl 


4s." We neck nor be ſolteitbus about the pretiſe Nun of 
heat employed 1 in-this baking; provided only that it does not 


heat, aufwers as well for meaſüring higher ones as a piece 


might at firſt diſeoncert him: if the heat is not in all of them 


may perhaps be owing to the air having at this moment be 


3 ont: —— A . by vx 


exceed the loweſt degree which we ſhall want to meaſure in 
practice; for a piece that has ſuffered any inferior e 


which has never been expoſed to fire at all. In this part of the 


preparation of the pieces, it niay be proper to inform the ope- 
rator of a circumſtance; which, though otherwiſe immaterial, 


exactly equal, he will probably find, that while ſome have 


degun to ſhrink, others are rather enlarged 1 in their bulk; for 
they all ſwell a little juſt on the approach of redneſs. As this 


is the period of the moſt rapid ptoduee of air, the extenſion | 


elaſtic to ſueh a degree, as to force the particles of the clay a 


T0! aſunder before it obtains its own enlargement. 


VI. Each diviſion of the ſeale, though ſo large as a "_ 


f of an inch, anſwers to th part of the breadth of the little 
| piece of clay. We might go to much greater nicety, either 


by making the diviſions ſmaller, or the ſcale longer; but it is not 


apprehended, that any thing of this kind will be found neceſ- 
ſary: and, indeed, in proceeding much further in either way, 


we may poſſibly meet with inconveniences ſufficient to counter- 
balance the apparent additional accuracy of meaſurement. 
VII. The diviſions of this ſcale, like thoſe of the common 


| -cherimmneters; are unavoidably arbitrary ; but the method here 
propoſed appears. ſufficiently commodious and eaſy. of execu- 


tion, the divifions being adjuſted by meaſures. everywhere 


known, and at all times obtainable : for however the inches 


uſed in different countries may differ in length, this cannot 
1 affect 


: : . | | F | 1 „ 
| — 


ts eee the higher De grees 7 Hear, Ne. ns Ti 


affe& the accuracy of the ſeale, provided Wal the proportibbs 
between the wider and nartower — of the gage are exactly as 
five-tenths of thoſe inches to three · tenths, and the lengtir 24 
of the ſame tenths; and that the pieces in their perfectly. dry 
ſtate, before firing, fit preciſely to the wider end. When one 

gage is accurately adjuſted to theſe proportional meaſures, two 
pieces of braſs ſhould be made, one fitting exactly into one 
end, and the other into the other: theſe will ſerve as ſtandards 
for the ready W of * gages to the INS 
Ule original. \ 

By this ſimple method we may by: affured; that ana 
ters on this principle, though made by different perſons, and 
in different countries, will all be equally affected by equal de- 
grees of heat, and all ſpeak the ſame language: the utility of 
this laſt circumſtance is now too well known to need ** 
Infiſtec.on. 125 $0} (5594/19 20. 

VIII. If a ſeale two fear in log ſhould ns end; incon- 
venient, it may be divided into two, of one foot each, by 
1 three pieces of braſs fixed upon the ſame plate; the 
firſt and ſecond, five-tenths of an inch apart at one end, and 
four- tenths at the other; the ſecond and third, four- tenths at 
one end, and three- tenths at the other; ſo that the firſt reaches 
to the 1 u divifion 2 and the ſecond from chencs to the 
240th. ed VI THE — | -5.acg7 -r 

IX. As this Gimme, like all adorn; can a only 
the heat felt by itſelf, the operator | muſt be careful to expoſe 
the pieces to an equal action of the fire with the body 
whoſe heat he wants to meaſure by them. In kilns, ovens, | 
reverberatories, under a muffle, and wherever the heat is 
pretty ſteady and uniform, the means of mg this are too 


Tt 2 3 13319 44 obvious 


_ . 


* - 56 Anti; Mo EO” OO To 
316 Wy Attempe. fo make a 7 "be a 


een 


: 


8 to need being two. But in a naked ins 
where the heat is neceſſarily [more fluctuating, and une 
qual i in different s ol the ms ſome . will be. 


The thermotneter-p piece may macs: 1 put into tho-« eru- 
Able, along with, the ſubiject - matter of the experiment. But 
where the matter is of ſuch a kind as to melt and ſtick to it, 
N piece may be previnuſiy incloſed in a little caſe made. of, 
crucible clay. The ſmallneſs of the pieces will admit of this 
being done without inconvenience, at leaſt in any but the 
ſmalleſt crucibles, as. the pieces. themſelves. may be diminiſhed 
to any ſize that may be found proper, provided only that one 
0f the dimenſions, five-tenths, af an. inch, be. r e as 
mentioned in OG el Moe 003. 
For the very ſmalleſt ſort of nde the — may be: put- 
in cloſe to the crueible, ſo as to form as it were an addition to 
its bulk on the outſide. If it be aked, hy the caſe is not always 
thus put in by the ſide of the crucible ?: it is anſwered, that in 
judging of the heat of arge erucibles from a thermometer- 
piece placed on the outſide of them, we may ſometimes be 
deceived, as the piece; in its-little. caſe has been found to heat 
ſooner than the matter in the larger veſſel ; but in ſmall ones, 
as the crucible and caſe are _— alike in bulk, there is little 
2 af error from this 1 
A. Theſe chermometer- pieces r * Segels proper- 
ties, which we could Not have, expected to find united in any 
ſubſtance; whatever, and which peculiarly. fit them for the 
n they are Meg wpolicd to. 
y moderate degrees of Gre, | Hs 
abba; are, like. other | a porous texture, and imbibe 
- T1 water ; 


2 for meaforing the bieker Degrees of Heat, Ke. ji 7 


water ; : yet, when ſaturated with the water, their bolk con- 
tinues exactly the ſame as in a dry ſtate. 
2. By very ſtrong fire, they are changed to a porcelain 61 or 
ſemi-vitreous. texture; nevertheleſs, their contraction, on fur- 
ther augmentations of the heat, proceeds regularly as before, 
up to the higheſt degree of fire that I. have been able to 
produce. "WR 

3. They bear ſudden alternatives of heat and old; may be 
dropped at once into intenſe fire, and, when they have received 
its heat, may be plunged as ſuddenly in into cold water, without 
the leaſt injury from either. 
. Even while ſaturated with water in their porous ſtate, 
they may. be thrown immediately. into a white heat, without 
burſting or ſuffering any injury. 

5. Sudden cooling, which alters both the bulk and texture 
of 2 bodies, does not at all affect theſe, at leaſt- not in 
any quality ſubſervient to their thermometric uſes, 3 
6. Nor ate they affected by long continuance in, but ſolely 15 a 
the degree of: heat they are expoſed: to. Ih three minutes or 
leſs, they are perfectly penetrated by the heat which acts upon 
them, ſo as to receive the full contraction which that degree 
of heat is capable of producing equally with thoſe which had 
undergone its action during a gradual - increaſe of its force for 
many hours, Strong degrees of heat. are communicated | to 
them with more celerity than weak ones: perhaps the heat 
may be more readily tranſmitted, in e as the texture 
becomes more compact. 

Theſe facts have been aſcertained by many experiments, the 
particulars of which are omitted, becauſe they would ſwell : 
this paper much beyond the bulk intended.. 
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An In Aline to o make a a Thermometer 


XI. The 1 and accuracy of this thermometer for mea - 
ſuring, after an operation, the degree of heat which the matter 
has undergone, will be apparent. . The foregoing properties 

| afford means of meaſuring. it alſo, eaſily and expeditiouſly, 
during the operation, ſo that \ we may know when the fire iz in- 
creaſed to any degree previouſly determined upon. The Piece 
may be taken out of the fire in any period of the proceſs, and 
dropped immediately into water, ſo as to be fit for meaſuring 
by the gage in a few ſeconds of time. At the fame inſtant, 
another piece may be introduced into the place of the former, 
to be taken out and meaſured | in its turn; and thus alternately, 
till the deſired degree of heat is obtained. But as the cold 
piece will be two or three minutes in receiving the full heat, 
and correſponding contraction; to avoid this Hoſs of time, it 
may be proper, on ſome occaſions, to have two or more pieces, 
according to convenience, put in together at firſt, that they 
may be ſucceſſively cooled in water, and the degrees of heat 
examined at ſhorter intervals. It will be unneceſſary to fay 
any thing further upon precautions or procedures which the 
very idea of a thermometer muſt ſuggeſt, and 1 in which it is 
not apprehended that any difficulty can occur, which everx 
experimenter: will not readily find means to obviate. 

XII. It now only remains, that the language of this new 
thermometer be underſtood, and that it may be known what 
the heats meant by ats degrees really are. For this purpoſe a 
great number of experiments has been made, from which the 
following reſults are ſelected. 

The ſcale commences at a red-heat, fully viſible in day- 
light; and the greateſt heat that I have hitherto obtained in 
my experiments is 160. This degree 1 have produced in an 
air- furnace about eight inches ſquare. 
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Mr. ALCHORNE has been ſo obliging as to try the neceffary 
experiments with the pure metals at the Tower, to aſcertain at 
what degrees of this thermometer they go into, fuſion ; ; and it 
appears, that Swediſh copper melts at 4 filver at 28, and 
gold at 32½ F106 * 
Braſs is in fuſion at 21. Neverticlets, i in the braſs and” cops 
per founderies, the workmen carry their fires to 140? and up- 
wards: for what purpoſe they ſo far exceed the melting heat, 
or whether ſo great an additional beat be weed REY, I 
have not learnt. 3 
The welding heat of i iron is ; from 90 = 9 53 ad the greateſt 
heat that could be produced in A common ſmith's 8 forge 125. 2 
| Caſt 1 iron was found to melt at 1 30”, both in a crucible 1 in my 
| own furnace, and at the foundery ; ; but could not be brought! into 
fuſion in the ſmith? $ forge, though that heat i is only 55 lower. 


The heat by which! iron is. run down among the fuel for caſting. 
is 1 500. 
As the welding, ſtate 6.3 iron is a e or beginning 
fuſion of the ſurface, it has been generally thought. that caſt 
iron would melt with much leſs heat than what is neceſſary for 
producing this effect upon the forged; whereas, on the con- 
trary, caſt iron appears to require, for its fuſion, a heat exceed- 
ing the welding; heat 35 or 40, which is much more than the 
heat of melted copper exceeds the loweſt viſible redneſs. 5 
Thus we find, that though the heat for melting copper is by 
ſome called a white heat, it is only 27 of this thermometer. 

The welding heat of iron, or go" „ is likewiſe a white heat; 
even 130?, at which caſt iron is in fuſion, is no more than a 
white heat; and ſo on to 160* and upwards is all a white heat 
ſtill. This ſhews abundantly how vague ſuch a denomination muſt 


be,. and how inadequate to the purpoſe of giving us any clear 
ideas 
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i eas of the extent | of what we have been accuſtomed to con- 
(ſider as one of the three diviſions of heat i in ignited bodies, | 
A Heſſian crucible, i in the iron foundery, | viz. about 1 505, 
melted ; into a flag -like ſubſtance. Soft iron nails, in a Hef- 
ſian crucible in my own furnace, melted into one maſs with 
the bottom of the crucible, at 1 54": the * of the crucible 
above the iron was little injured.” | 
The fonding heat of the glafs furnaces I MERE or a 
which the perfect vitxification'« of the materials is produced, was 
at one of them 114 for flint-glaſs, and 124* for plate-glaſs; 
at another it was _only 70* for the former, which ſhews the 
inequality of heat, perhaps 1 unknown to the workmen them- 
:ſelves, | made uſe. of for the fame” purpoſe. After complete 
vitrification, the heat 1 18 abated for ſome hours to 28 or 29˙ 
Which! 18 called the ſettling heat and this heat is ſufficient for 
Keeping the glaſs 3 in TW. The fire is afterwards increaſed,” 
for working the glaſs, to what is called che wor king heat; ; and 
this 1 found, in plate-glafs, to be 57*. 
Delft ware is fired by a heat of 40 or at ; hin ee 
or Queen' s. ware, by 86˙³ and ſtone ware, called by the French 
pots de greèt, by 1025 : by this ſtrong heat, it is changed to a 
itrue porcelain | texture. The thermometer-pieces _ to 
acquire a porcelain texture about 410% ; 
The aboye degrees of hegt w were aſcertained by thermometer- 
;pieces fired along with the ware in the reſpective kilns. But 
this thermometer affords means of doing much more, and 
going further 1 in theſe meaſures than 1 could at firſt even have 
expected; it will enable us to aſcertain the heats by which 
many of the porcelains and earthen wares of diſtant nations 
and different ages have been fired:: for as burnt clay, and com- 
poſitions in which clay is a provailing ingredient, ſuffer no 
diminution 
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: — of their; bulk by being 4e:paſſe aps of 
| heat Which they have eee as, caſhed 


F by any adgit DIAL: heat (accord ling to ( Gf, * * if a fragment 
of, then be.. made to fie into any; Park of dhe gage, ang 05 


fired along with a thermometer-pi ece till it it begins to dimigiſh 

the degree at-which this happens points out the heat by "whit 
it had been fired, before. Of ſeveral | pieces, of, ancient Roman 
and Etruſcan wares, which, I have examined, none, appear to 
hare pndergone. a greater, heat, than. 03" and none leſs Ip 
3- for e en [9 Sie at thoſe or the e intermediate ate 
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— why hs. genus my "ha bo Sid _ Jaſper, 77 
for inſtance, i is found to diminiſh 1 in the. fire, like an artificial 
mixture of clay and ſinceous matter ; granite, on the contrary, 


has: its-bulk enlarged by fire, whilſt flint and quartaoſe ſtones 
are neither enlarged nor dim neck. Theſe experiments were 
made in, fixes between 50 and 80 gf x us thermometer: A ſat⸗ 
ficient number; of facts like theſe, compared. with cach, other, 
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and with the properties of ſuch, natural or artificial bodies as 
wiſh to find out the compoſition af, ay lead to, various | 
3 of which I have already found. ſome promiling 
APPEAFANCES 3 but MANY more experiments are wanting to ena- 
ble me to ſpeak with that gertainty and preciſion, 2 theſe 
labjects which they appear to deſerre.. 5 
A piece of an Etruſcan vaſe melted ee at 3 3 ; 
pieces — ſoms other vaſes: and Roman ware Wort 365 j Wor- 
ceſter china vitrified at 94" 3 Mr. $rrIMonT's Chelſea. china | 
at105*; the Derby at 1125; and Bow at 1217; but Briſtol china 
ſhewed no appearance of vitrification at 135%. The common ſort 
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Aber is eb 
des dot perſecii -vittif by Y fre 1 
Dine but began to = race, bnd at 156? 
din fo Toft ab to fink 4 ply Har clofe upon a 
vety itreg galar furfice 'utiderneath; The true ſtone Nankeen, 
Wok ſtrong hear, does not ſoften 1 in the' leaſt; nor does it 
den acquire a Precliin texture, the unglazed parts continuing 
iu Wel 1 as to ĩtubibe water And ſtick to the tongue. The 
Drtſden potetlain is nibre ehe es the cottnon Chineſe, 
but not 1 with the None Nankeen. The cream“ 
Tolouted or Qiltefi's ware beats the ſame heat as the Dreſden, 
and the body is as little affected by this intenſe degree of fire. 
MI. or r ys, that to melt a mixture of chalk and clay in 
8 proportiotis, which proportions appear from his tables 
to be equal parts, is 4 among the niaſter-piccts of art” This 
 mixrafe melts i into a perf glaſs at oy en of this ther 
"The wbele er Mr. vor oe an : may 


uy an and a 


thereby bs er more 65; vr wer em. w the Wader, 
the experimenter, and the working artiſt. 
I flatter myſelf that a field is thus eric he a hew-kind of 
thermomettical inquiries ; and that we thall obtain clearer ideas 
with regard to the differences of the degrees of ſtrong fire, and 
their correſponding effects upon fiatural and artificial bodies; 
thoſe degrees bein g now rendered accurately meaſurable, and 
comparable with each other, equally \ with the lower degrees of 
heat which are the province of the common n rhefeurfal thermo- 
meter. | ee 
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5 trous and marine acids being boiled upon i it, and afterwards 

'# | ſaturated with fixed alkali, no precipitation or turbidneſs ap- 
E . 1 re contains no calcarogus ak as that earth 


* Caleined js 1 . it en no "Gi 
phureous ſmell, and the acids had no more action upon it tan 
before. It therefore contains no gypſeous matter, or combi- 
nation of calcareous earth with vitriolic acid; as that acid 
would have formed ſulphur with the inflammable principle of 
the charcoal, and left the calcareous earth pure, or i a | axe 
of ſolubility by acids. 

Some of the clay was is calcined with an ; qual nigh of falt 
of tartar, which, for the greater certainty in regard to its 
| purity, had been run per del iquium, and afterwards 3 — 
to dryneſs. The calcined mixture was boiled in water, the 
dene liquor ſlowly evaporated, and ſuffered to cool at inter- 
_ vals. E 3 was 5 formed: the ay. faft appeared 


1 that this clay e t no o gypſeous Matter; fot the vitri- 
olic acid would have been abſorbed by the alkali, aid formed 
vitriolated tartar, a ſalt which neither liquefies | in the air, 
5 "m7 
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nor diſſolves eafily in water, and which therefore would are 
eryſtallized long before [ther alkali became WAY a, or remained 
after its deliqui. tion. 

A twentieth part of gypſumn, ground with FRY was very 
; diſkin guͤrtnable By Both the Bregoing” proceſſes ; produeing 'S 
dn dee ſmell, and ' calca areous earth by calcination with 
j and. cryſtals. of vitriolated, tartar by caleina- 
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"or ; that "aattky which 


th the = wy. acid, 25 grains of 
e with oil ot Fic boiled 


earth is — ſufficiently. known, and the auntity of ale 
minaus earth ielelf, or its proportion to the indifloluble earth, 
Was. here the obig. From the 240 grains of clay" there re- 
mained in one experiment 98, and i in another 95 grains of 
indiffoluble earth.; ſo that five parts of this clay confi ſt of 
three parts of pure argillaceous « or alum earth, and two parts 
of an earth of a different kind. | re 

With reſpect to the nature of this laſt earth, it 7 is eaſier to 
determine negatively what i it is not, than poſitively what it is z 
but aſcertaining the former will be a great ſtep towards the 
diſcovery of the latter. 1 
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4 c alcareous,  Eypſcous,* "or Aker, is ma- 


Je 5 þ 
RE the experiments.—It' is not ja er ; as this conſiſts, 


. FJ I $9; ED 
in great part, 


, of argillaceous earth, which Wobid Fade been 


extracted | by tb vitriolic acid. —It is not fluor; 28 this, by the 
ſame acid, would have been decompoſed, its own acid expelled; 
and a gypſeous earth left.—It is not of the micaceous kind; as 
the peculiar aſpect of theſe earths would readily betray them 


melts in, has no effect upon this. 


to the eye.— It is not granite; for ſtrong fire, which granite. 


Nor is there any known kind of earth to which it is in any 


degree ſimilar, except thoſe of the ſiliceous order; and with. 
theſe it. perfectly agrees in all the properties, I:am acquaineed 


with, that they poſſeſs in a ſtate of powder. 


It does not vitrify or ſoften with pure clay, in the — 
fire I have- been able to produce. Nor is it diſpoſed to melt 
with the matter of Heſſian crucibles; for a little of it rubbed. 
on the inſide of a crucible, and: urged with ſtrong fire, conti-- 
nued white, powdery, and unaltered. Thirty grains of this 
earth were mixed with an; equal weight of dry foſſil alkali, 
and the ſame quantity of *a-fine white quartzy ſand was mixed 
with the ſame proportion. of the fame alkali : the two mixtures 
were put- into two ſmall crueibles, vrhich were ſurrounded 


with ſand in a larger one, that both might be expoſed to an 


equal heat. They both began to melt at the ſame time; and 
at about 80? of the thermometer. they. had formed perfect 


tranſparent glaſſes. 


Though theſe properties may not, perhaps, be thought ſuf-- 


ficient of themſelves, for determining with certainty that this 


ſubſtance is of the ſiliceous kind; yet, when joined to the ne- 


gative proofs, of its not belonging to any other known order. 
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xx. An — of T'wo Mineral Subſtances, viz. the Rowley- 
g- By William Withering, 


rag · ſtrone and the Toad-ſtone. 


1 1 2 cummmicated by | Joſeph. n 2 F. R S. 
11 mmm, . n. S. 
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1 the a to . before you an —— of two: 
AL mineral ſubſtances by Dr. wreaznhs of Birmingham, 
whoſe accuracy i n proceſſes” of this kind will, 1 doubt hot, 
me * aud the nee of 0 ran pre go: wont 
i may, verh TR throw Adee ade Uſher on the abject 
of theſe foffils- to inform vou, that. the Rowley-rag appeats, 
by its texture before and after fafion, and Afo by the quatitity 
and quality of the vir which it yields in fuſion, to be the ſame 
thing with the bafaltes-with which you have favoured me from 


ner, appears (after the calcareous part has been diſſolved out of 
it) to reſemble ſome of the ſpecies of lava; except that it yields 
much more air. As Dr. wiTHERING. has ſent ſpecimens of the 
foſſils in their natural ſtate, I thought it might n not be amiſs to 
preſent along with them the glaſſy — into which "ax: 
are ee by fuſion. 

Lam, with the gtcateſt reſpect, &c. 


J. PRIESTLE V. 
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Scotland; and that the Toad-ſtehe, treated in the ſame man 0 
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No- .ferid vou the reſults of my examination) ofthe 
Toad - ſtene and the Rowley-tagftotic ;: being part of à plan 
which I have long ſince formed for a chemical analyſis of all 
' « the ſubſtances that are e exit riſt in the earth 1 in large 
quantity. ee e 
Some years ago I tr anſinitzed tothe Royal Society an analyſis 

of the different marles found i in Staffordſhire, which. they did 


the the honour to inſert in their Tranſactions z if they think 

8 their adoption a (hall ſend, them 

- the geſults of my-fyk #231185 204k 15194 11 4 
| OY J. 
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0 ad jt co conv enient to form ſome Ls obs. and4 to en- 
large ſome that were leſs completely formed before. | "Theſe 


h will be; uſeful, in; other branches of, chemical inquiry. 
One ef them I {ubjoin to the preſent papers- „The facts taken 
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de the conſequence of my own. experiments. 3 
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Ro order to ſave much repetition in future, S may not be 
amiſs to mention, once for A A: a aden ig 0 conduct 
we theſe oonntess w ho n 6d 
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3dly, By a mortar. I r mean — excellent. ones mac : by 
Mr. EDEN οõ.ẽj gor, as will be ſpecified at the time, a ſteel 
mortar 


1 | | 1 


: | | mortar tempered fo hard that it will fear the grinding of ena. 
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mel 1 in it without diſcolouration. 
Athly, Filtres are never employed, 5 found impoſſible 
to get the quantities accurate where they are uſed. The pow- 
dery parts are allowed to ſubſide until the ſupernatant liquor 
becomes clear. This ſometimes requires days or weeks; but 1 
am ignorant of a better method. By giving the veſſels a cir- 
cular motion round their axes, I can greatly facilitate the ſub- 
ſiding of the ſolid contents. if the ſeparating veſſels are made 
like a common tart-diſh, with a ſpreading border, the liquors 
may be poured off very near, without diſturbing the ſediments, 
5thly, Phlogiſticated alkaly means the vegetable fixed alkaly 
prepared by the deflagration of nitre and cryſtals of tartar diſ- 
ſolved in water, and boiled with Pruſſian blue in ſuch quantity 
that it will not any longer * an earth from an acid. 


I remain, &c. 
W. WITHERING. 


ROWLEY- RAG. 


TH E ſtone which 3 1s the fubjeRt of the following expe- 
riments forms a range of hills in the ſouthern part of 
Staffordſhire. The lime-ſtone rocks at Dudley bed up againſt 
it, and the coal comes up to the ſurface againſt the lime-ftone. 
The higheſt part of the hills is near the village of Rowley. 
The fummit has a craggy, broken appearance, and the fields 
on each ſide to a conſiderable diſtance are ſcattered over with 
large fragments of the rock, many of which are ſunk in the 
ground. In a quarry near Dudley, where a pretty large open- 
Vo LXXII. XX ing 
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Ing has been made; in order to get materials tor mending che 


roads, the rock appears to be compoſed of maſſes of irregular 


rhomboidal figures: ſome of theſe maſſes incloſe roun ded; peb- 


hles of the ſame, materials. At the diſtance of four, five, or 


fax; miles from the hills, as at Bilſton, - Willenhall, and ,Wed- 
neſbury, the Rag - ſtone i 18 frequently found ſome feet below 


the ſurface in rhomboidal pieces, forming an horizontal bed 


of no, great depth, and ſeldom of more than a few yards ex> 
tent. Over the whole of this tract of country it is uſed to 


tor emery in cutting a and d poliſhing, 
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Its appearance dark grey, with numerous minute ſhining 
cryſtals.. When expoſed to the weather gets an ochry colour 
on, the autſide; ſtrikes fire with ſteel; cuts glaſs; melts, 
though not eaſily, under the blow-pipe. Heated in an open 
fire becomes magnetic, and loſes about 3 in 100 of its weight. 


* 


EXPERIMENTS. 


bo 7 After three drams had been broken. to a pieces with 4 
"we ſteel hammer, upon. a plate of the ſame. metal, it was, 


ground | to an impalpable powder 1 in one of Mr. wEDGEwooD's 
China. mortars.  'The. mortar, which had been previouſly. 
| weighed, loſt only one-third of a grain weight Surivg this. 
operation. 

B. This powder was repeatedly waſhed with pure water, ſo, 


as to carry off all the finer parts, and the coarſer ground again, 
until 


mend the roads, and lately has been. carried to Birmingham ". 
pave the ſtreets. Some people ſell it in powder, as a ſubſtitute 
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whalil the" Whole"vabitaſhicd away. "The wathings werd th 
Atered;}' and the Powder carefully Collected an dried! The. 
water employed in the waſhings did' not appear to have diſſo ved 
any part of the ſtone; for{ no precipitate was formed either 
upon the _ * mild fixed or of VET * diflolved 1 
the nitrous acid. © . i Nen 
C. 100 parts oft this powder were put into a ſmall mattrafs, 
and covered with marine acid: a degree of heat was excited, 
and a very flight efferveſcence took place.” Water was then 
added, and the 1 mixture "op. 3 for balf an hour, The 


as before. This Was decanted, aud the renden waſhed with” 
water until the water came off taſteleſs. Theſe waters were 
added to the liquors before decanted. The powder had iow” 
an all- coloured appearance, and when dried weighed 90 . 

To the liquors (O) phlogiſticated fixed alkaly was added, * 
until no more Pruſſian blue was precipitated. To effect this 
it took one ounce, five drams, and twelve grains of the Phlo- 
giſticated alkaly. The een, when waſhed and dried, 
weighed 47. | 
. powder of box (C) in with ewite its Chit 2 of | 
foſſile fixed alkaly, was put into a black lead crucible, and ex- 

poſed to a red-heat for two hours. The heat was never ſuffi- 
cient to render the maſs fluid, nor to make it adhere firmly to 
the crucible. The faline part was then waſhed away by re- : 
peated effuſions of hot water. To the remaining powder 
marine acid was added repeatedly, and boiled as before. The 
powder was now berfeetiy edulcorated by hot _ and when” 
dry weighed _— os 

The above liquors were all added to the liquor ©); and phlo- 


giſticated fixed alkaly was dropped in, until no more Pruſſian 
= A x 2 bltc 
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an quince » of the 
= Th Pd, is precipitate "ade 19; fo that 

the Winks Pruſſian blue weighed 66. After calcination 
in a crucible it. was reduced to 31 1. . was then wholly 
attracted by aamngnet. 
5 F. 3 * xd a alkaly yas nc now Nei added to the liquors | 
a 25 the | ſeparation. gf the Pruffian blue, and a white powder 


ecipitated | This powder, when well waſhed and dried, 
HB [ hed 46 S15 770 - 
. weigh. bz, Aft ter bei expoſed to a ow "red-heat for ten 


W 8. it weighed only 321. 
G. The edulcorated powder (E) was now perfegly white; ; 

| was not acted upon either by the vitnolic, nitrous, or marine 

acids, but readily melted into a glaſs with foſſile fixed alkaly; 'Y 

during the melting an efferveſcence took place. : 

H. The white powder (F) readily diſſolved in diluted vitriolic | 
acid, and under a flow evaporation formed cryſtals which had 

the appeaxance and the taſte of allum. 
Theſe cryſtals, were then reduced to powder, od boiled in 
aleobol. The aleohol Was decanted off, but did not appear to 

have diſſolved any part of the powder; nor did it afford any 

: precyntate Upon the anion of mild fixed alkaly. 


4 
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From theſe experiments it appears, that the Rowley-rag- 
ſtone conſiſts of filiceous earth, clay, or earth of allum, and 
calx of iron. From the latter muſt be deducted 114 for the 
quantity. of calciform iron, found by experiment to be con- 
tained in the quantity of phlogiſticated alkaly made uſe of, 
and then the proportions in 100 parts of the ſtone will be 


theſe: 
4 Pure 


89 
» 
> 
wo 


vn” Y09 


| 9 . nnr 
. IT, + 8 | * 7 44 4 7 4 i? | - —— _ 
wi ales Mn WE r 
1 Pure clay, free from Axible a. | 321 1 
Iron in a calciforny gate man 


100 


f 


From this view of the component parts of this ſtone, it is 
not improbable, that it might advantageouſly be uſed as a flux | 
for calcareous iron ores. The makers of iron are acquainted 
with ſuch ores ; but never could work them to . for 


want of a cheap and efficacious flux, 
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FROM Derbyſhire; ſent to me by Mr. WHITEHURST,, who 
has ſo fully and ſo accurately. deſcribed the mode of its ſtratifi- 


cation, that it is needleſs to enlarge upon that ſubject. 


MORE OBVIOUS PROPERTIES. 
Of a dark browniſh. grey, a granulated texture; with ſeveral: 


cavities. filled with cryſtallized ſpar.. It does not. ſtrike fire 
with ſteel. It melts to a black glaſs. 


EXPERIMENTS. 


A. 100 parts rubbed to an extremely fine powder in a china 
mortar, and boiled in marine acid; the ſolution was decanted : 
the undiflolved part, after proper waſhing and dryio g, weighed 


71. 
B. The 


94 CS. s we 9 4 | 
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B. he ugdiffolved part Was tubb=d, with twice its wei icht 
of mild foſfil alkaly, and then gxpeſed' to e in a black 
leall orucibla or one hour. 

IC. This med maſs vrns reduced to gad, — a penbsdh 
boiled, firſt in marine, afterwards in ſtrong vitriolic acid: the 

refd@ummowiwveighed: 5551 and Was perfectly ee; rn... 

4D: The, liqvors of exp. A. and C. being put all together, 
| phlogiſticated fixed alkaly Was added until no further precipi- 
tation enſued. - This; precipitate | was a Pruſſian Den which, 
when walked and dried, weighed. rn dy 0 417, 
After expoſure to a red-heat in a crucible for ity minutes, 
it weighed only 29, and was wholly attracted by the magnet. 
Now the 2 O. 5. dr. ant z gr. of phlogiſticated fixed 
alkaly uſed in this experiment contain 13 gr. of calciform iron, 
as aſcertained by a ſeparate trial; therefore, deducting 13 from 
29, we have 16 for the quantity of calciform | iron obtained 
fue the fte. r I A „ om 09 k fone AT DOC A 7 
E:. The earthy parts were int iind Fm the Hain f 
by the addition of mild foſſil alkaly. The precipitate, when 
perfectly edulcorated and dried, weighed 29,3. 
Fi. Diſtilled vinegar was added to this powder, ane fallered 
to ſtand i im a cool place for four hours; the vinegar was poured 
off, aud the refiduum repeatedly waſhed with pure water. To 
theſe liquors mild fixed alkaly was added, and a white precipi- 
tate ſubſided, which, when waſhed and dried, weighed 7 *.. 
G. To the reſiduum (F) dilute vitriolic acid was added: a 
ſolution took place, which ſolution, by evaporation and cry- 
ſtallization, yielded allum⸗ 15 
H. The part of the reſiduum F ) undiflolved by he vitriolic 
acid was boiled in nitrous acid, in marine acid, and in aqua 
regia, without being diminiſhed; the weight of it when dried 
0 was 
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EW Rowley; rag-None = the Toad-ſtene. | 
vas 7 lt c could. hot be. Foſea by 1 Hs kts he 0 
pipe; but netted 150 a glaſs when fixed, Ks 0 
earth. =. 3 47.4 3 IA Why. 1 4. 
I. The undiſſolved et Canes Cc.) was not fufible by arſelf; 
nor was it ated on by, vitriolic, nitrous, or marine acid. It 
melted into a glaſs with foffil alkaly. Bocwns * 5,10 
1 precipitate of 755 (exp. F.) after a ſufficient e expo- 
ſure to heat was put into an ounce of water: the next morning 
the water had F uporr its — and taſted, like ans 


*J 
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wes: it appears, that 100 _ of this Swen 4 Tod. 


ſtone contained 


C. Siliceous earn „FF 

H. More ditto — 77 U 

D. Calciform i iron — 22;˙ , „ 
„% . © © , a 
G. H. Earth of allum „ „„ aa 
1012 


From the eh of 1.5; of weight i it is probable, that the 
ſubſtances capable of uniting with fixable air were not in the 
ſpecimen uſed fully ſaturated with it, as they would be after 
their precipitation by the mild alkaly. 

Upon repeating theſe experiments with 88 1 portions of 
the Toad-ſtone, the quantities of the calcareous earth were 
found to differ a little ; but nothing further appeared to invali- 


date the general concluſions. 
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about, but variouſly conclüded upon; if what 15 contained 
therein mall ap pear of fue h A bann, iter ro ej truth, 
as it appears to me; ar top prompt. me more a 
reviewing the ſubject, to  thew what links i in my c ain of wy 
ſoning thereon : are defective, ſo as to eſtabliſh the 9. whole 
doctrine of moving bodies upon one plain conſif fer baſis, m my 
end will be equally anſwered | in offer] ering t ; them to yo! 5 | id 
before the Royal Society, in caſe 'Fou ſhall think 
portance of f the ſubject ſhall merit” the . fame: 
. hope to be forgiven, 


- 


0 


e eval an "I 


New Funds 


« Bodies. l 


2 ou # a 
' | - ho * N * + 
+ -- » * — & ** Ga — . 1 4 & 4 ? 1 2 : y * i 1 * 
6 - ® p 4 : - wh 1 i ; ” 1 * » 
61 MW by | 


$1R, ee 4 | 123111 3 

loſed = have then the ie obert of + 
my conſideration for many years pat; and as they, con- 
tain ſome matters that have not only been variouſſy reaſoned 
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le berſon, in in 
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if i in ſome parts of this paper bark 
expreſſed x n myſelf with more Pointedneſs t than 1 might have 


done, for Tüte, that it was foldy owing | to my  eatneſt- 
MF eoill i) | 
neſs that the {ub} leer of mechanic mgtions. and powers ſhould 
be fully and” fredy inveſtigated; ard nen u; upon grounds 
1 TEIL iN va 5B! e. 
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IT is univerſally acknowledged, that the firſt ſimple prin- 
ciples of ſcience cannot be too critically examined, in or 
Yer" do their being firmly eſtabliſhed ; "ore" cpeciefty thoſe 
Which relate to the practioal and operative parts ef mecha- 
- nics, upon which much of the active buſineſs of mankind 
depends. A ſentiment of this kind occaſioned my tract upon 
Mechanic Power, which was publiſhed in the Philoſophical 
Tranſactions, vol. LXVI. for the year 1776. What I have now 
to offer was intended as a fupplement thereto, and the expe- 
riments were then, in part, tried; but the completion thereof 
was deferred at that time, partly from want of leiſure; partly 


p.  W- 


to avoid, too great A; ength of the paper itſelf ; and partly to 


ea 


ry 


avoid the bringing, forward too many points at once. My 
rel nt purpoſe 1 is to ſhew, that the true doctrine of the cl. 
hi ion of bodies hangs as it were upon the ſame hook, as the 
doctrine of the gradual generation of motion from reſt, conſi- 
dered i in that paper ; that is, that whether bodies are put into 
gradual | motion, and uniformly accelerated from reſt to any 
given velocity ; or are put in motion, in an inſtantaneous 
manner, when bodies of any kind ſtrike one another; the 
| motion, or ſum of the motions produced, has the ſame relation 
to mechanic power therein defined, which is neceſſary to pro- 
: duce the motion deſired. To prove this, and at | the fame 
time to ſhew ſome capital . miſtakes in Principle, which 
have been aſſumed : as indiſputable tr aths by men. of great learn- 
ing, is the reaſon of my now purſuing. t. the ſame ſubject. | 

1 do not mean to point out the particular miſtakes which 
55 been made by particular men, as that would lead me into 
too great a length: 1 ſhall therefore content myſelf with ob- 
ſerving, that the laws of * which have been inveſti- 
gated by mathematical philoſophers, are principally of three 


kinds ; vi. thoſe relating to ** perfectly elaſtic; to bodies 
185 derfectly 


3 — Loan 1 ' 


8 and yet perfectly hard; the laws of motion relating 
to them, as laid down by one ſpecies of philoſophers, have 
been rejected by another; the latter alledging, that there are 
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perfectly wnelaſtie,) and perfect Ves. and tor bodies: perfectly 
unelaſtic, and perfectly hard. To avoid prolixity, I {hall donſider: 


in each, only the ſmple caſe ftw bodieb which are equal in 


weight or quantity af matter ſtriking one another. Reſpecting: 
thoſe vchich are) perfectly elaſtic, it is univerſally agreed, that 
uber two ſuch bodies firike one another, no motion is loſt; but 
that in all. caſes, what is loſt by one is acquired by the other: jt 


and hence, that if an elaſtic body. in motion ſtrikes another at 


reſt, upon the ſtroke the former will be reduced to a ſtate of 


reſt, and the latter will fly off with an equal velocity. 
In like manner, if a non-elaſtic . ſtrikes e at 


reſt, they neither of them remain at reſt; but procced together 


from the point of colliſion with exactly one half of the velo- 


city that the firſt had before the ſtrpke; this is alſo univer- 
ſally allowed to be true, and is n proved: ai Wo” good. 


experiment. upon the ſubject. 6 Sd a; 
Reſpecting the third ſpecies of . "Or is, thoſs that are 


no ſuch bodies to be found in nature whereon to try the experi- 
ment; but thoſe who have laid down and aſſigned the doctrine 
that would attend the collifion of bodies of this kind (if they. 


could be found) have univerſally agreed, that if a non-elaſtic 


hard body was to ſtrike another of the ſame kind at reſt, that, 
in the ſame manner as is agreed concerning non-elaſtic ſoft 
bodies, they neither of them would remain at reſt, but would 


in like manner proceed from the point of collifion, with 2 


one half of the velocity that the firſt had before the ſtroke: in 
ſhort, they lay it down as a rule attending all non-elaſtic — 


whether hard or ſoft, that the velocity after the ſtroke will 
1 be 


: 238 as Lab 8 Maden Principles 
IT is univerſally acknowledged, that the firſt ſimple prin- 


ciples of ſcience cannot be too critically examined, in or 
Ye to their being firmly eſtabliſhed ; more epeciey thoſe 
Which relate to the practical and operatbe parts cf mecha- 
- nics, upon which much of the active buſinefs' of mankind 
depends. A ſentiment of this kind occaſioned my tract upon 
Mechanic Power, which was publiſhed* in the Philoſophical | 
Tranſactions, vol. LXVI. for the year 1776. What I have now 

to offer was intended as a ſupplement thereto, and the expe- 
riments were then, in part, tried; but the completion thereof 


Was deferred at that time, partly from want of leiſure; paſtlx 


0 9% 


to avoid too great EP ength of the paper itſelf ; and partly to 
void the bringing forward too many points at once. My 


preſent purpoſe i is to ſhew, that the true doctrine of the col- 
hjon of bodies hangs. as it were upon the ſame hook, as the 
doctrine of the gradual generation © of motion from reſt, conſi- 
dered in that paper; that is, that whether bodies are put into 
gradual motion, and uniformly. accelerated from reſt to any 


given velocity; : or are put in motion, in an inſtantaneous 


manner, when bodies of any kind ſtrike one another ; the 


motion, or ſum of the motions. produced, has the ſame relation 
to mechanic power therein defined, which is neceflary to pro- 
| duce the motion deſired. To Prove this, and at the ſame 
time to ſhew ſome capital. miſtakes in principle, which 
have been aſſumed as indiſputable | tr aths by men, of great learn- 
ing, is the reaſon of my now purſuing t the fame ſubject. | | 

+; do not 1 mean to point out the particular miſtakes which 
have been made by particular men, as that would lead me into 
too great a length: 1 ſhall therefore content myſelf with ob- 
ſerving, that the laws of colliſion; which have been inveſti- 
gated by mathematical philoſophers, are principally of three 
kinds ; * VIZ. thoſe relating to e perfectly elaſtic; to bodies 


. perfectly 
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perfectly vnclaſdie, and .petfeAhny/oſts and to; bodies, perfectly 
unelaſtic, and perfectly hard. To avoid prolixityyÞ {hall donſider: 


in each, only the mple daſe ft bodließ which are equal in 


weight or quantity of matter ſuiking o one another. Reſpecting: 
thoſel which are perk 


wher two ſuch bodies firike one another, no motion is loſt ; but 
that in all: caſes, hat is loſt by one is acquired by the dan Ft 
and hence, that if an elaſtic body in motion ſtrikes another at 
reſt, upon the ſtroke the former wall be reduced. to a ſtate — 
reſt, and the latter will fly off with an equal velocity. on 
2 like manner, if a non- elaſtic foft body ſtrikes Bb at 
reſt, they neither of them remain at reſt; but progeed togethet 
frm the point of colliſion with exactly one half of the velo- 
city that the firſt had before the ſtrpke; this is alfo unjver- 


ſally allowed to be true, and is ai wor "2 oy: 290d: 


experiment upon the ſubje&.., . Sn 
Reſpecting the third — of 1 body, char! is, theſe that ate 
non- elaſtie, and yet perfectly hard; the laws of motion relating 


to them, as laid down by one ſpecies of philoſophers, have 


been rejected by another; the latter alledging, that there are 
no ſuch bodies to be found in nature whereon to try the experi- 
ment; but thoſe who have laid down and aſſigned the doctrine 
that would attend the colliſion of bodies of this kind (if they. 
could be found) have univerſally agreed, that if a non-elaſtic 
Hard body was to ſtrike another of the ſame kind at reſt, that, 
in the ſame manner as is agreed concerning non-elaſtic ſoft 
bodies, they neither of them would remain at reſt, but would 
in like manner proceed from the point of collifion, with FOI 

one half of the velocity that the firſt had before the ſtroke : 
ſhort, they lay it down as a rule attending all non-elaſtic bodies, 
whether hard or ſoft, that the velocity after the ſtroke will 
Vy 2 be 


ly elaſtic, it istuniverſally agreed, that 
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be the ſame in both, an e yo 1 venere be dag. 5 

nal ſtriking body. e * * 11 L924 
Here is therefore "OY desde Ge a — Gbech in j 
reality i is proved by no experiment, nor by any ir dedadtion 
of reaſon that I know of, vis. łhat the velocity of ' non-elaftic: 
hard bodies after the ſtroke muſt be the ſame-as that reſulting 
from the ſtroke of non- elaſtic er bodies; e the! — 
now is, whether it is true or nord 115 us i ic ood bay 
Here it may be very properly aſked; what. 1 | ede en 
reſult to practical men, ir philoſophers: ſhould reaſon wrong 
concerning the effects of whiat does not” exiſt in naturs;ifince 
the practical men can have no ſuch materials to work upon, or 
misjudge of? But it is anſwered, that they” who infer an equa 
lity of effects between the two ſorts, may from thence be 
miſled themſelves, and in confequence miſlead practical men 
in their reaſonings and concluſions concerning the en h 
which they have abundant” concern, to wit, the non-aſti 
foft bodies, of which water is one, Wan, they 1 much to 

do with in their daily practice. 5 7 450 16989 
Previous to thy trying my experiment on mitts 7 never | had 
doubted the truth of the doctrine, that the fame velocity” re- 
ſalted from the ſtroke of both ſorts of non-elaſtic bodies; but 
the trial of thoſe experiments made me clearly ſee at leaft the 
inconctuſiveneſs, if not the falfity of that doctrine: "becauſe 1. 
found a reſult which I did not expect to have ariſen from either 
ſort ; and for the which, when it appeared from experiment, [ 
could fee a fubſtantial reaſon why it ſhould take place in one 
ſort, and that it was impoſſible that it could take place in the 
other ; for if it did, the bodies could not have been perfectly 
hard, which would be contrary to the hypothefis. Of thi: 
deduction J have given notice in my ſaid tract on mills, pub- 
liſhed 


fa elaflic joitied with their being imperfetly hard But here 
I muſt obſerve,” that the en, nn. be a contra- 


laws may be very well deduced and confirmed” by them; und 
the fame obtains with reſpect to not · elaſtic t bodies; but con- 


as the former mixed bodies: for ſo fur as they ate imperfectly 


nau; "upon vibe — Bodies: Fr 
liſhed in the Yr e, vol. 14. bor eee 


1759 1 d 45.17% +9 „ Bit ps 
It may alſo: be Kid, that- nee we have no votes ede 


elaſtic; or perfectly unelaſtic and /t, why ſhould we expect and 


. 
5 


bodies perfectly unelaſtic and hard? Why may not the effects be 


ſuch as ſhould: reſult from a ſuppoſition. of their being imper- 


diction in terms. 


We have bodies which early 
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erning bodies of a mixed nature, rene a 
number; fo far as they are wanting in elaſticity; 


ati bruiſe, —— a 1 in  cllin 320d s fr 


—— —— iy: —_ 


and yield, or leave àa mark 


| in che ſtroke; * ” — they want perfect elaſticity, 
they are non- 


elaſtic ; that is to ſay, they are bodies imperfectly 
claftic, and imperfectiy ſoft; and in fact I have never yet ſeen 
any bodies hut what come under this deſeription. -It ſeems, 


therefore, that reſpecting the bar dag of bodies they differ in 


degrees ob ie, in proportion as they haue a greater degree of 
ear or anne 5 * is, are farther removed from n 


* 11 CURR KW I 4 Tt. 
8 T he effect, 5 of — Dy under the. ſame 3 « 
quantity and fall, is at a medium double to that of che underſhot: and 


41101 


"Y «Aa thereof, that non-claftic Bees. with afting by their impulſe or coll 4% 
ceommmunicute only 4 part their or:grnal ponver ; ; the other part Beil ug ſpent in 


i their * in 2 of #a flroke.” Phil. Tran. vol. LI. p. 133 


ſoftneſs, 
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the new Opinions 


8 —— — o fir as they: 
rgach, are Ea Riffs and hence we) may (by the ray) en- 
chytles mat., the fame; meghanie: power that: is πτj,ẽ˖ẽjf to 
change the gurt ia l! aagrec af thoſe bodies that baycithe, 
popular, appellation af h, Andres, Would change tit ina great 
nee thadjey;t mak approach: towards ſoſtileſs, hy hav- 
ga umalh degr tenacit or coheſion. alithe farmer 
kind we m ra bee n 
latter, / tempered * quit - 11 char eee 
—— —— oſophical 


pe fo8ly-hard, bodleshu7T hey replied, 
adi no uch boclies in nature, and:otberetqrs:idid. not: 
cbemelesbent nem ii zQn;the other hand, thoſe of 
a thoſe oftthe b old, How #hey, would 
account for the caſe of non- elaſtic ſoft bodies, here, accord 
ing to them, the hole motion oſt hy the ſtriking body, was 
retained in the two after the ſtroke (the two bodies: moving 
together with the half velocity), though the two non- 
elaſtic bodies had been bruiſed and changed their ſigure by the 
ſtroke ; for, if no mation wWwas loſt, the change of figure 
muſt be an effect without a cauſe? Fo obviate this, thoſe of 
the old opinion ſeriouſly. ſet about proving, that the bodies 
might change their figure, without any loſs of motion in either 
of the ſtriking bodies. af ö 
Neither of theſe anſwers have appeared to me ſatisfactory, 
clpecially fince my mill experunents : for with reſpect to the 
e it. is no proper argument to urge the impoſſibility of find- 
L ing 


9 


Fans AM 


ing the proper 


perfectly elaſtic, upon which, if it did fall, the caſe would really 
happen: the power, therefore, to work the hammer would 
be the ſame, whether it fell upon an elaſtic or non · elaſtic ) 

an idea ſo very contrary to all experience, and even apprehen- 


7 eee #þo 1 the" Coltfion of Dodd. N 4 43 
proper material for at experiment, in ariſwer to à con- 
cluſion drawn from an abſtract den. On the other hand, bf it 


can be ſhewh; that the figure of a body can be changed, with- 
out a Power, then, by the ſame law, we might be able to make 
a forge hammer work upon a maſs of ſoft iron, without any 


other power than that neceſſary to overcome the friction, re- 
ſiſtance, and original vis inertiæ, of the parts of the Wachine 
to be put in motion: for, as no progreſſive motion is given the 


: maſs of iron by the hammer (it being ſupported by the anvil), 
no power can be expended that way ; and if none is loſt to 
the hammer from changing the figure of the iron, which is 


the ouly effect produced, then the whole power muſt reſide in 
the hammer, and it would jump back again to the place from 
which it fell, juft in the ſame manner as if it fell upon a body 


* 55 
ſion, of both the philoſopher and vulgar artig: Hy , _ 


here leave it to its own condemnation. WO 
As nothing, however, is ſo convincing to thi mind as expe- 
riments obvious to the ſenſes, I was very defirous of contriving 


an experiment in point; and as I ſaw no hopes of finding mat- 


ter to make a direct experiment, I turned my mind towards an 
indirect one; ſo circumſcribed, however, as to prove incon- 
teſtably, that the reſult of the ſtroke of two non-elaſtic per- 
fectiy hard bodies could not be the fame as would reſult from 
the colliſion of two ſoft ones; that is, if it can be bona fide 
proved; that one half of the original power is loſt in the ſtroke 
of loft bodies by the change of figure (as was very ſtrongly 
gs by the mill wein n fince no ſuch lots 

121 f eee, 1518 


£344 Mr. arp, Fm amen, 
en happen in. the cpſliſes of pana handy the der 
and cenſequenes of ſuch a ſtroke muſt be diferanc, 
he conſequen or of a ſtroke of bodies perfedy Hard, bur 
i of dlaſticieyy, muſt doubtleſs be different from that of bo- 
ies - perfeQly elaſlic: for having no ſpring. the body at reſt 
£901d not be driven off with: the velgci  triking body, 
or that is the conſequence of the action of the ſpring or elaſtic 
Shrt#herween them, as will be ſhewn in the reſult of the expo 
Mente; the ſtriking body will therefore not be ſtopped, and 
as the motion it loſes muſt be communicated to the other, 
from the equality of action and re- action, they will both pro- 
<xed together, with an equal velocity, as in the caſe of non · elaſtie 
ſoft bodies: the queſtion, therefore, that remains is, what that 
uelge ty muſt be ?—It muſt be greater than that of the non- 
elaſtic ſoft bodies, becauſe there is no mechanical power loſt in 
the ſtroke. It muſt be leſs than that of the ſtriking body, 
becauſe, if equal, inſtead of a-4oſs of motion by the colliſion, 
it will be doubled. If, therefore, non-elaſtic ſoft bodies loſe 
half their motion, or mechanical power, by change of figure 
in colliſion, and yet proceed together with half the velocity, 
and the non- elaſtic hard bodies can loſe none in any manner 
whatever; then, as they muſt move together, their velocity 
muſt be ſuch as to preſerve the equality of the mechanic . 
uni mpaired, after the ſtroke the ſame as it was before it. 
For example, let the velocity of the ſtriking body before the 
ſtroke be 20, and its maſs or quantity of matter 8; then; ac- 
corting to the rule deduced fromthe experiments in the tract on 
Mechanic Power {lee exp. third, and fourth) chat power Will be 
expreſſed by 20 x 20 400, W which * $= $200 z.and.if half of 
it is loſt in theſtroke, in the caſe of non · elaſtic ſoft bòdias, it 
will be reduced to 160; Which 16 the double quantity of 
nutter, will give 100 fs the ſquare of their velocity; the 
= ſquare 


gare root — 30, wil be e — 78 


f a ſquare to its fide. 


of the mechanic power is gf in the collifion of non-elaſtic ſoft 
bodies; for which purpoſe my mind ſuggeſted the following 
reflections. 
ingly inſtantaneous, is yet performed in time; during which 
time the natural ſprings reſiding in elaſtic bodies, and which 
conſtitute them ſuch, are bent or forced, till the motion of 


e Collifon of Bodies,” —_ 
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non-claſtic ſoft bögtes ke, being juſt eue half of 
the orighiaF velocity, as 56-45 ede ly found to be. But in 
the non - elaſtie hard bodies; no power being * loft in the firake, 


the 'imeehanic power wilFremain-after it, as before it. = 3200; 
this, in Wke'manner,, being divided by 16, the double quantity 
of matter, will give 200 for the ſquare of the velocity, the 


ſquare root of which is 14. 14, &c. for their velocity aſter the 


ſtroke, which is to 10, the velocity of the non - elaſtic ſoft bodies 
after the ſtroke, as the ſquare asu 2 to 1; or as the _— 


It remains, therefore, now to be en that preciſely half 


In the collifion of elaſtic bodies the effect feem- 


the ſtriking body is divided between itſelf and the body at reſt ; 


and in this ſtate the two bodies would then proceed together, as 

in the caſe of non-elaſtic ſoft bodies ; but as the ſprings will 

immediately reſtore themſelves in an equal time, and with the 
ſame degree of impulſive force, wherewith they were bent in 

this re- action, the motion that remained in the ſtriking body 


will be totally deſtroyed, and the total exertion of the two 
ſprings, communicated to the original reſting body, will cauſe 
it to fly off with the ſame velocity wherewith it was ſtruck. 

Upon this idea, if we could conſtruct a couple of bodies in 


ſuch a way that they ſhould either act as bodies perfectly elaſtic ; 


or, that their ſprings ſhould at pleaſure be hooked up, 
retained, or prevented from reſtoring themſelves, when at 
their extreme degree of bending ; and if the bodies under theſe 

Vor. LXXII. 1 circum» 


ene oft 

e Bll gf the mech 

king bo 1 ly Abe loſt in the 

1 nh, fo vi ins, . power of the 


ed. from acting, 


ing lee J* Fer: 
— 5 ee bend it (and 


wh EE a to. Fg ve. force. o 


Which alone has b mployed, to communicate motion from 
one bad 7 to t fo 595 it w ould m : make it evident, that one half of 
thy Pp live. Ace, is loſt inthe action, as t the other half remains 

| locked uf iu the Tprings.,. It alſo follows, as a collateral circum- 


Aance, that be the impulſive power of the ſprings what it 
may from. firſt, to, laſt, Jet as one half of the time of the 
action is by this means cut off, i in this ſenſe. alſo it will fol- 
low, e that one half of the mechanic power 1s. deſtroyed ; or 
rathe „ in this caſe, remains locked, up in the ſprings, capable 
of APE re. exerted whenever they are ſet at liberty, and of 
producing a a freſh, mechanical, effect, equivalent to the motion 
or, mec hanical power of the two van. dali ſoft bodies after 
their colliſion. 1 ch ha 
Hlence we muſt infer, that the eier of 8 power 
expended i in diſplacing the parts of non-elaſtic ſoft bodies in 
colliſion, i is exactly the ſame as that expended i in bending the 
ſprings of perfectly elaſtic bodies; but the difference in the 
ultimate effect i is, that in the non-elaſtic ſoft bodies, the power 
taken to diſplace 1 the parts will be totally loſt and deſtroyed, as 
it would require an equal mechanic power to be raiſed a-freſh, 
and exerted in a contrary direction to reſtore, the parts back 
again to their former places; whereas,” in the caſe of the elaſtic 
bodies, the operation of half the mechanic power 1s, as obſeryed, 
Wr, only locked, up and Aer and capable of 1 
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eee , ty 
Theſe ideas — the reſult f — Tried 
| pon” the machine defcribed in my ſaid tract upon Mechanic 

Power, and were alſo communicated to ny voty worthy anf! 
ingenious friend WIL LIAN AUssEU t., Eſq. F. R. Si at the fame 
time that 1 ſhewed him thoſe erperimests“ in 1759; but the 
mode of putting this matter to a full and fair mechanical trial 
has ſince occurred ; and though ſome rough trials, ſufficient to 
ſherr the effect, wee made thereon; prior to the offering ith 
paper on mechanical power to the Society in 1756, yet the 
machine itſelf I had not leiſute td complete to my ſatisfaction 
till lately; which I mentiott to apologize for the Jeng of 
time that theſe 3 babe m. in bringing forward 
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DESCRIPTION or THE MACHINE FOR. COLLISIONS... 


Fig. 1. ſhews. the front of the, Ans, as it appears at teſt 
when fitted far uſe. xi si 21 Aid dou; 
A is the ped tal, and AB the pillar; yhixh ſupports the 
aha. C, Dare two compound bodies of about a pound weight 
each, but as nearly equal i in weight; as may be. Theſe bodies 
are alike in conſtruction, which will be more particularly ex- 
plained by fig. 2. Theſe bodies are ſuſpended. by. two. white 
fir rods of about half an inch; diameter ef and gh, being about 
four feet long from the point of ſuſpenſion to the center of the 
bodies; and their ſuſpenſion, is. upon the croſs· piece II.) whi 1cÞ is 
mortoiſed through, to let the rods paſs with perfect Fong wrap 51 
and they hang upon two ſmall plates filed to an edge n the 
under ſide, and paſs through the upper part of the rods. Their 
centers are at æ and /, and the edges being let into a little 
notch, on each ſide the mortoiſe, the rods are at liberty to 
vibrate freely upon their reſpective points (or rather edges) of 
ſuſpenſion, and are determined to one plain of vibration. MN 
is a flat arch of white wood, which may be, covered with 
22 2 paper, 
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 Japer, that the marks thertnipon-may- be the more conſpicuous. 
The eroſe- piece II is made to project ſo far before the 
ph, that the bodies in their vibrations may paſs clear of it, 
without danger of ſtriking it and alſo the arch MN is brought 
ſo far forward as to leave no more than a ere tufficient 
for the rods to vibrate freely without touching it. 
Fig. 2. Sbews one of the compound bodies, PR of its 
fall. ſine. AB 43 a block of wood, and about as much in 
breadth. as it. is repreſented im height, Tun W in which : 
the wood rod CC paſſes, and is fixed therein. 
| +, DB repreſents a plate of lead about — « of an wh 
8 thick, one on each fide, ſcrewed on by way of giving it a com 
petent weight. dBefs repreſents the edge of af] pringing plate of 
brafs, rendered elaftic by hard hammering ; it is about five- 
cighths of an inch in breadth, and about one-twentieth of an 
inch thick. It is fixed down upon the wooden block at its end 
4B by means of a bridge plate, whoſe end is heben bi, and is 
ſerewed down « on each ſide the ſpring plate by a ſcrews which 
being re red the ſpring can be taken out at pleaſure, and ad- 
juſted to its proper fituation. # isa light thin ſhp of a plate, 
whoſe under edge is cut into teeth like a fine ſaw or ratchet, 
and is attached to the f pring by a pin at E, which paſſes ä 
through it, and alſo through a ſmall ſtud rivetted into the 
back part of the ſpring, and _ which pin, as a center, it is 
freely moveable, - 
nn ſhews a ſmall plate or ud ſeen 3 reeds upon the 
bridge plate, through an hole in which: ſtud the ratchet paſſes ; 
and the lower part of the hole is cut to a tooth ſhaped pro- 
perly to catch the teeth of the ratchet, and retain jit together 
with the ſpring at any degree to which it may be foddeply 
bent; and for this intent it is kept bearing gently downward, 
by means of -a wire-ſpring o, which is in reality double, the 
bearing 


eee fon ay degrees ct 1M OY 
bearing part atco-beingdemixcireglmydfrertavhidh trlhohing i 
off on cach'fide'thie rod vr puſſebpae pi ald AH tceachrehd 
into the wood at r ii to ict thoiaichet, i801 
neceſſarily ite adib ad we as tdi the hggeer- WF 
forated; and alſos the bloc is eutonw a ſo fur hs. et che 
main ſpring at eie h All Ohſtaeclesl THAT Eo puts 
play from the point N. Phe part q is ſae den ehicket / chan the beſt, 
by being coveret/withithin, kid heathot᷑ right ſowed on, -26pre- : 
vent a certain jarring: that otherwiſe iakesiptave on the mecheing | 
of the ſprings in collifion;'t {537 zi bos fin Dor brow $i 
Let us now returm to fig id ti mark UD thetwelh MAT 
are put om as nows. p is am are: vf a. edle frem⁴eenter 
„ and gr an arch of acirele from the center. E uterſe ging evch 
other at . | Now the middle nnelof the i — 0 
ſame diſtance from the mittfile line at v that the centers #/ dielg 
ſo that when each body hangs in its on free poſſtion Wit 
out bearing againſt the other, the rod ef will cover :whemiark 
at t, and the rod g will cover the mark at v. From the 
point S upon the arches Sy and Sy reſpectively, ſet off points 
at an equal and competent diftance from 8 each way, which 
will give the middle of the mark w and &: and upen the 
arch Sy find a middle point between the mark v and w, which 
let be y; and on the other ſide; in dike manner, upon the arch 
Sg find a middle point for the markix ; then ſet off the diſtance 
Sv or St from y each way, and from 2 each way; and from 
theſe points, drawing lines to the refpective centers / and 4. 
they will give the place and pofition of the marks a, 5, and 
c, d; and thus is the machine prepared for uſe. 1 
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For this uſe take out the pins and ratchets from each reſpec - 
tively, and the ſprings being then at liberty, with a ſhort bit 
of 
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ſtick is upon the: mark cu, a3. ſuppoſe, at o; thete hold it, and 


with the left ſeti tha. body C petfectly at reſt e in which caſe the 
rod off will be over, the mark / then ſuddenly withdraw the 
ſtick, in · the idunction that. he col gh is. co follow it, and: the 


ol elaſtic bodies z, Which being univerfally agieed upon, can 


— wee re end cn aſide the roi 
g4with«the righttbang, cor Hug the body: D aipmrards til the 


ſpring of the body Ber 
they ill he bath beg 


0 nn re kdy 


By off. and — of — 4 3 — W : 
the — my D — at —— — 


es loving a, part: of — ner> a R 
is the theory of elaſtic bodies fulfilled hereby; tharthe — 
"yup of — — _ ond t 


These are — bar —— be made wirt 
errors, in confirmation of the docrine of — 


well known, it is needleſs further to dwellbi upon here; — 


| reſpeQing the applieation to -non-elaſtic; ſoſt bodies, it is far 


more difficult to come at a fitneſs of e for this kind of 


experiments, than it: is for thoſe ſuppoſing perfectly elaſticity. 
The concluſions, However 2 be attained E. all oer- 
nag mr ona 


* 


p * Fr | 
{A n 3 $3 oP * 4 V7 Ic 
- 4 | * a 3 4 @ © * * « 


FOR TRIALS ON'NON-ELASTIC SOFT BODIES. 


For this purpoſe the ratchets muſt be applied and put in ; | 
order as before deſcribed, and the ſprings being both put to 
their point of reſt, let the body D be put to its mark ww in the 


ſa me 


\ 


I 


n ru b geen el nnn 0 11 
ſarde manner /a before deſeribed, and the body C to feſt. The 
body D. being det go, and iſtriking the body, Cat, reſt, ãn eon- 
ſequence; of the ſttoke, the ſprings being heoked up by the 
ratchets, they: both, move fim heir; reſting marks t, u. reſpecn 
Gy toward M Now if; they both moved tagether andthe 
rod g conmbthewas e, aiiÞthe rod gh covered the mark & 
a their utmoſt: limit, then they would truly obey the laws of 
non elaſtic ſuft bodies; becauſe their medium aſceut would be 
to the mark a, which is juſt half the angle of aſoent to the 
mark *; but as in this piece of machinebyy though the main 
or principle ſprings are hookediup, yet every ipart of tem; and 
all' the materials of which —＋ ate compoſed; and to which 
| they are attached, have a degree, or r * 


| 


E. 


q 


certain compaſs of ee * as ſuch; is perf 
motion loſt thereby. 3 CN] At 1% l r 
We muſt not, 3 ape the two; ee bodies | 
after the ſbrdkeits ſtick together without ſepatating, as would 
be the cafe wick bodies truly non-elaſtic and ſoft; but that 
1 elaſticity: they ate / pofſvſſd of} chey will by rebound- 
ing be ſeparutedʒ but that a icity being pobfect, can occaſion 
no loſs of thotionitb the! (Gila of che two bodies; ſb that if the 
body C aſcends is much (above dis mhk iv un the body D falls 
f ſhott of its mafkug,; them itil folloby;o that their medium 
2 aſcent will Fd be to. theomatlolzpias;it ought to have been, 

bad cheybeeu truly hon elaſtic ſoſt bodies 3 and this, in reality: is 
truly the caſe in the experiment, as nearly as it ean be diſcerned. 
Atera femwibrations, by the rubbing of the ſprings againſt 
one atothes, they fare i ſoon” brought to reſt; and herę they 
would always rg had they been truly and properly: per fact 
4 nomrelaſtio ſoft» bodies; but heteg as iy the caſe of theſe 
bodies, by à change of the figure and ſituation of the compo- 
nent parts, therę is expended ohe half of the mechanical po.er 
ibis se N - 
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4k —_— bodies unel 

infer, that ſince we are . 7 ea 5 ao 
cerning them, which contradicts what d 
pable of the ſtricteſt. — 2 [23 what th ic ee of 
the center of gravity o n ſyſtem of b bodies can Sos 3 

by any colliſion. betwixt one angther, ts 1g m 


aflumed that involves a con txadid ion. 


bp | | | _ according. 
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bodies will by the ſtroke acquire a velocity greater than the 


that proportion, which is proved thus: · ?, 5 


tween the two; and when they meet it will: have moved ifrom 


their half diſtance to their point of contact, fo the velocity of 
the center of gravity before the bodies meet will be exactly 
one half of the velocity of the ſtriking body; and, therefore, 155 


if the velocity of the ſtriking body is 2, the velocity of the 
center of gravity of both will be one. After the ſtroke, as both 
bodies are ſuppoſed to move in contact, the velocity of the cen- 
ter of gravity will be the eo as that of the bodies; and as 
their velocity 1s proved to be the ſquare root of 2, the velocity 
of their center of gravity wi! will 4 Of hom x. to the ſquare 
root of 2. ; that is, from. 1. to ary = 
The fair inference from: heſe Era p dy! 
fore 1s, that an une aftic barT be per 


idea, and contains in wt 2 A cont don; for to make it 


agree with the fair concluflc ons Trat 25 be drawn on each ſide, 
from clear premiſes, we ſhall be obliged to define its proper- 
ties thus: that in the ſtroke of unelaſtic hard bodies they cannot 
palſibly loſe any mechanic power in the ſtroke; becauſe no other 
impreſſion is made than the communication of motion: and 
yet they muſt loſe a quantity of mechanic power in the ſtroke; 
becauſe, if they do not, their common center of gravity, às 


Var, LXXIl. Aaa above 
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nee n eee rules,” rk patty _ 
the perfeAtlyineelafio- herd: tadies, — aſiats 
ſtroke is to the velocity of the ſtriking body / as one is toi the 
ſquare.root-of 2; for then the center of gravity of the 'two = 


center of gravity the two bodies had before the firoko in 


At the outſet of the ſtriking body, the center of ie af 


the two bodies in our caſe will be exactly in the middle hr 


0 „* mom — ry yen —_—_— _—_ 8 


— — : — 
— - — : 
— = - : Z - ** 
—_ £ - 2 ; 
.* * 
** XI; Fi 
GL MAG Rc 4 AGE — — — IO GD oo 7 a 


In a like manner the ided of 2 perpetual m 
not app to nvotve A — in terns; 
toes, 


* 
0 


min mining its node. oe for- 
dies ving the following properties; thatw 
to ” _ rn their abſolute weight f 


2 1 7 * 4 g a « C | : WW 0 | «© „ 
| „ * 1 | St « 7 4% 1 . ; 
- l 5 "oi "Y * * o ** 69 4 + a 1 f + { _ %s # * . A AS 71 x ' þ „ — by * 424 
*, * * , Wi — 1 4 * va 4 9 „* . oof 0 22 2 0 3 4 2 


>a —— — — —ůů— * 


2 — << —-— — — 0 . —— — 


— GAO. es OR 


—— — 


b 
| 


05 


—— 


r ks = FE Wh 


ily -  — — — 1 — 


. 


"i 


| 


199 


100% 


I 
[ 


j 
. 


Wn 


— 


© < 


* 


k 1 


» L 
£ WT. . x *B. 1 = _ T4 I 
5 r ö * 
r > *** LES” "a * * : 


wo 
&#  » C * a 
, - Y * 
7 4 1 i * ry - * #7. 
1 * N 2 . 
* g 
ti. X : . Sp 75 
4 1 3 1 2 | | We 4 48 
Py 4 ” *, 74 ! — 2 oy . 
* 3 3 $] |; LAT pF -A# 2 * * * 
- 4 - 
- Fe : : * - 9 
f = = * ff * 
. * * 2. 
* * 7 
CY 
* dr. 
＋ 
8 * 
F LAG * 
. , 7 \ . * 
— 4 7 : . 
5 6.» 
4 * * pe 4 * % I o 
4.8 * ; 85 
1 % , : | . | 
2 Y by g N 
. 
| * G = „ 4 q 
8 ; « , 7 : 1 _ 7 
12 | . 5 ' | | 5 | 
- = - LY ; 
* 1 * . x . 
3 | g : | , * = | 
. 4 * iz . 
2 1 * « 
” ' | * * 7 7 e 
— * i 4 * . ? 
” by [4 a N. . J | 
| 3 Z 5 - 
. * k | +2 * : 
= 4 * 
- > . 
* 
» ; | | | 
- 4 * 4 
- n i 9 
- * * 
. „ : 5 * 
. = 7 x M 7 | 
* 8 * 
- | # | 
= s 5 
LY -; 
»* 
7 | | 
-” p 4 * | 
1 
; | | 
| 1 at 
Bi 
* | | | — 
{| : 
* 4 | 
” | : 
; | 1 
Y * 
„ 
i 
: 
; | 
. [ f : | 
| : 
: 
| K. 1 
Li 
I q | 
* = | 
5 4 
5 N — — — 
, — — — 
' === 5 
F 
Fg 
* f , 
| | , 
8 8 16 ö 
5 I | 
/ [ * 6 
: ' . * 
|! | | > 
| | me L 
: 
# | fil - 
. 0 \ == 
| * 
: 4 = — 
. = — — —— — — : = 
14 — — N —— 322 — — = — - 
T Ss rn ID CIITA — — 
Is | 
5 * 
* : ; : f 
- 
| % 
4 
; 
| ; 
| E 
o EY y | 
4 | | \ 
* * 
| 4 
| UB * * * : 
t 
8 3 7 | | 
li |My 
| | 
| | 
| [f 
© || a 
| | 
0 5 
1 1 
* | ; | 
/ 1 
q | | 
| Kit 
: 
| 188! | 
© - e i 
pu * 
* 
ww £ * w * 
N N - 
N 0 
: 


J. Smeaton D. 1748 - 


a * 
＋. * 
* 
* 4 - . * 
* - 
* * D 


* $* wot A_ 7 1 2 
0 * N * 1 
n | 0 watt on. GW. ä No 
+4 * N ” n PF... 9 3 ( — 
1 * C ” # * * p & 
T _— i. a * £ 
Y = V F 7 * PA, * 
dy * k 7 
6 ee 
i & bd 5 15 
— b 
* 
* 
is + "I „ at wal 
* ai. „ 
3 
* 5 4 LF 
— 
- 
as of 


2 


* 
no 


Jan. Vo 


"2 
4 


EA + 


|. £3: 


* 


Son 


13888 


* 


| | 


| 


c aj 
j 


' 


| 


1 


| 
ö 


7 


NM 
Jul 


Math 
a0 
A 


mann 1 


| 


l 


| 


— <q. AC AT 


| 


il 


Me 
/ 1 
10 | 


| tity mm if 
HART i 
e 


| 


/ 


A 2 
K 
1 „ aw , : 4 

” RR 

| 4 a 


D 


— 


mp 
WW 


Wi 


m_ 
[LOLLI 


14.4 


Mmmm 
mmm 


— 
— — 
— 
2 — - 


— — 


eee 


Tie eee 


1 — = — 


— — — 


Baie 


4 
* 
3 
2 


75 


« 4 44 
ee 


1 


* 


= 


—— — 5 
8 F 


* 
— 


. 


— — — ——— 


ſhea ee TE RED IEEE 


— 2 


a 


2 


- 


_ 
a -Þþ 

h | * 
N * 


ä ee e .es ora MM Io 
owt noc ya vo to Ren as 9119pos [rw ,nwadt gvods 
070 1585 non 
* 2G rd eee wav, 8 70 ob? ey weten it ci 


20121 ff foi ibHrinon S gvlovant 03 159998 FONT VEM J > n 


XXII. Progredings,irolative to: the Alien Jy. Lightning + i 
d Jag B&H 57 bot 8 9 Mongo 10k 24140 P91 IF RETAIN 


J. 2 17 L344 Annett e 
, 44+ F Z of *\ 1k 4 oo 4 Ps. ? + x 7 4 29 .4* 8 
915 0 1 6&2 K ” 15 Av; . 7 15 . 8 4 : do # : . . : F! * 8. s 4 * bu p „ ＋ | 
$/5S{01-916 YI. I 1 * ho . 74 : | — 2 9 
\ \ wh 4 & 1 1 1 7 8 g „„ N $ 4 9 3 : * 
his : {43 > 4 
A "os SL | 4#'S 1 '44 A. TIT bz 44 
3 ASS) 
LETT ER FROM THE BOARD 05 ORDNANCE.,, <4 
"3 f * ' 160 6 at #4 * 
Jer er * \, i 4 $46.64 4 
"Fi R Bel er ” £0 EET. "yy i#F”1 


TJAVING received information that, laſt ſummer, a ſtroke 
of lightning ſet fire to the Poor-houſe at Heckingham, | 
near Norwich, notwithſtanding it was armed with eight 
pointed conductors, we requeſt you will commun icate to us ſuch 
| particulars relating to that fact, as may have come to \ your 

knowledge. 1 


We are, with great lens. 


” 


3 t *, | . TH gn 
Your moſt & obedicr © ardtte e fervants, 
* 4 4 * N 


7 * 1 4 as 


b. AuRERST. 
CnaAxLESG FaEDERICK. 
H. STRACHEY., 

J. Kenzics. 


Office of Ordnance, 
22d December, 1781. 


Sir Joſ. Banks, Bart. Preſident of the Royal Society. 


a * 


Aaa4 Extras 


SY * — 
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omimmO 543 to de 
Extracts from the Minutes of the Coynci il of the Royal Society, 


8871 a] VISO! 
/ by O N n,, BAA HN o h oT 
THE Preſident laid before the Council a letter to him from 
dhe Board of Ordvance,, acquainting him, that the Pgox houſe 
_ at Heckingham, near Norwich, had been ſtruck by ligbtoing, 
inotwithRtanding.it was armed with eight pointed condyRors ; 
aud requeſting him to communicate to them ſuch particulars 
. 1 * that fad. as * have come to his knowledge. | 
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210 T lat 6 Der: Blagden and Mr. Nairne be rAueſted: to repair to 


im, and examine into the circumſtances of the a acci- 


11401 0 


„den „ and report thereon to the Council: that they engage a a 
e e to take ſuch drawings as may be requiſite; an and 


that the peeeflary expences be e by the Society. 3 
31 i J | C7? | {} 768 ; 8 1 1 . s cyt $71 6 : SLOT © Þ 937 3 £20 ae OY EET 7 * 
Pe #7 997 225 "February 7”; 1782. YAIRI 5113 365! 


Due Blbgden: a dy; the; Council, is an Mr, Nile 5 
hm of the Survey made by them of the Poor houſe at 


* 31 


- Heekingbam in Norfolk, in conſequence of their appointment 
J a förmer Cquneil! The ſaid Report, was. ordered to be read 
to the Society on Thurſday: the 14th inſtant. And E Preſi- 

dent was requeſted to tranſmit it immediately. after rds tg t] the 
Board of Ordnance ;;.and to deſire that they, oy : turn the 


em, or 


- drawings as foon as they ſhould haye taken copies of th 
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To the Preßdent 40d Cone 6f*the Royal Society. 


on Greer EE MEN 114 510736 bis! 429h? INT AUT 


"PURSUANT: ts your ſoferich ati us bommhietbe 
16 Bitlne'the FHouſg of Induſtty at Heokingbam' in Norfblk, 
which Had been ruck by lightnling although” it was armed 
with conckückors, we arrived "there" en the 21ſt of January, 
Seven "months had then elapſed ſince the accident, yet we had 
the ſatis faction to learn, that no material changes had been 
made in the conductors or the building in that Period; ſome 
laths that had been burnt, ſome bricks and pantiles which had 
been damaged or thrown down, were replaced; but we ſound 
means to procure diſtinct information of thoſe repairs from the 
workmen who had been employed to execute them. In order 
to communicate a clear idea of the accident; it will be necefſaty 
to premiſe a general account of the' building ; then to repre- : 
ſent the manner in which the conductors were applied; and, 

laſtly, to deſcribe the ſtroke of lightning, with its effects. 
5 "The general form of the building is that of the Römati let- 
ter H (fee the general plan, fig. 1.) confiſting of a center 
range 2) and two flanks (V and X). It ſtands on a gentle 
| rifing, rh can by no means be termed a hill, with its front 
| facing 8. 9 To the weſtern ſide of the weſt flank, and 
eaſter ig 550 the eaſt flank; ſore lower buildings are annextd, 
 ferving 48 offices of different kinds and there arè two ooufts, 
one edle arid the other behind the houſe, together with / ſome 
ſntalf gardefis and yards bn each of the flanks, ir alb of which 
"4 various detached offices, as will be eaſily conceived from 
the general plan 0s: I.) The 


"The body Gun en wen nt th 
its antiexed/offices,! is þrovide'wichieipftit ethics) th pol. 
tion of (hich is reputſentadi lu the plan fg · 15) at the Letter 
A., B. C D. E, F, C, HO thefe che f g art lr placed 
on the ridges of the roof; namely, A and Bon the Hidge' of 
the weſt flank, CC and: Dion the ridge of the center ränge, ind 
E and F on the ridge of the eaſt flak; but the chitritiey 8 
riſes frqmn the lower part ef the roof on the eaſtern fide of the 
eaſt flank; 3 aud tlie chimney H from tlie roof of an anne xed 
office, tlie bouling- room, which roof is continued down from 
the general roof, and prajects Deyend t.. 32 698 
Both flanks (X and V. fig. x.) at Wein north and tk ends 
are hipped 10 from theftidge of the roof to the e eaves on each 
lido; conſequently there are eight hips, all of which are co- 
wered or coped with leadʒ the four vallies alſo, formed by the 
inter ſection of the center range with the two flanks (fee fig. 1.) 
are in like manner covered with lead, which here auſwers the 
purpoſe of a ſpout. (Twe of theſe hips are ſhewn in the 2d, 3d, 
. and inth figures at b, h, and one of the vallies at v, fig. 
2,). Thoſe rwelve ſtrips of lead, covering the hips and the 
Vvallies (ſeo the general plan, fig. 1.), are all ſeparate, not hay- 
ing. any .metalline communication with one another, as the reſt 
of the roof conſiſts merely of pantiles, with dropping eaves. 
From the ſouth-eaſt corner of the eaſt flank a wall is conti- 
mued eaſtward (feel in the iſt and 3d figures) above 26 feet in 
length, having a ſmall garden at its ſouth fide, and on the 
north a ſtable built againſt i it as a lean- to (K. in the 1ſt and 4th 
gutes) ; which ſtable 1 is alfo ſupported « on the weſt by the eaſt 
wall of the eaſt flank of the building (fig. 7. at ). The roof of the 
ſtable being like that of a ſhed, ſlopes down ward from fouth to | 
das a bi in u the th 1505 11 th e e it does not t ack up. 
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quite woche eee eee Aires Gebe cn. 
harter hy on cotrſes of bricks oñ edge ( ſue f 
20. and r 1. at ©); and atits junction wich che walt A N long of 
lead ig carried along hoxizontally (Boinid to fg. 40) 4 f; feet 
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We conclude thisigeneral JEN hs ee with the 


inen of ts Ps _m_ ie br 
5601 34 &. +. 444 K Tx „ I-47 3% 5 + re 158 
Length of the. center range mn CI on to: the i319" 
- Hanks. 1474 Fee 8 ets _— 

| Lengrhiof each flank (x and V 07206 — 1439 7 


a Breadth- of the center range, and of each ark, akt * 1 
| "Height: from the ground to i the hips); 


(. g;.fig. 3. and 4.) 3 N 1 Pal 
- Height from: the ee to 8 my of we age „ 91 
7 ng. a. and 3. e, fig- ))) about 34 
5 Height of the chimnies abore-the ridge the roof 
E fig.) „ mag. 5 
Length of of each. 280 (from Ki to- 3. fg; * 4. md! 
EI. 9 * ood pc; 13%] 2 e a. * 


: Height of hot wall ( en the ible (ſig. 3). hi: ag 
Height of the caves of the ſtable above: the -gattlen ttt 
do the northward of it (ſee 2 2 rn 8 10 
Length of the ſtable on the outſide 0 011228 of; 

Breath. of the ben the n 1 8560 nu | 


7 


To:all the b qhimnies which * * Uſer * 


band iron; rods. affixed, reaching between four and five fest ; 
aboye the top of the. chimuey,. pointed. At; 1 the; upper end, and 


tapering about ten inches to that point. Each, rod or bar was 
nearly ſquare, meaſuring, upon a; mean, about half an inch, 
one Way, and four-tenths of an inch the other, with the angles 

8 , 3 5 jnſt⸗ 


Jost rounigded of. Tis . the 
building by cceſſiot of fimiler ene 
ix to Light feet long! juimeiſ to tte ancther hy two , hapks and 
nor {ſee fig! 12) t "Y the! Gele bodidg cd. of each 
Var being forttied itito 4 hodk beit at fight- angles, the hook of 
the upper: ft went into a/ hole of the lowertn6ſt, Whore it Was 
Wich 4 nut, and the hook of che wetrtioft Went into 
a timillar hole of the dar Bote, ele it wid Red u We 4 
manner the length * each of theſe Joints, fivin füt to ñ 
"as webt to ö 
Hough there were Gehe ür Wels casdecibes res -hing 
the hrarits yet they had only four terminations below. Fo. 
the condadtors'to the: two chininies D and E (fig. 1 Ad 0 


1 


ee each othet along che roof; utited in the 
urter there: (at L in the uſt; c and 30 
— Ae that point o one conductor was: gl 
Ads Hehe chiranies A and C (fg. 1 united i e vid 
ley of the roof 1.them, and were dariied down t 
the ground ds a ſingle red. All the three oonductors fm the 
chimmies P, G and H, fucceffively jcined together (ſee M, N, 
fig. 1 „ 4 and only à ſingle rod was continued frori thein dvr 
the low F part of the ' building. | "Laſtly, the conductor from 
"the chimney B (fig. 1.) went down fingle an nee e 
having formed a junction with any other. SAS W, ig 
1 As te 'conduRors; therefore, in their paſſige Aten the 
builcing, werethus reduced to four, we are now to ſhew'their 
Wer del Misses And, firſt, that from the chimmey B, being 
"the frnpleſt; Was carried down the weſtern de ef the welt 
| * came very near the ground; when it entered a 
ll chant Up brick work, through which/ir 83 
"writer the pavement into a riarrow bricked" Aa, 
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the privy, ee @ eee runs — —— 
1 diately carried off. This conductor, as well as all Meth, 
Ir — r image urn 


„ eee eee 


122 


e * F 2 28 that belongin 

d to the chimnies F, 8. H (fig 4. The const rom th 
4 || chimney Fin paſiing down the roof was joined by: 
1 2 ebenen by th; rod dro the 


2 ; 


e | the parernent toward. a nk GR 


n in ; four inches. into the open { ipace ot the. f 
t * 1 nds two foot __ a half — wit . 

its ſouth ſide is fitted an iron grate, of che ſame leg. tha 
a fide externally, and about ſeven inches deep, the lower part of 
r || Which lies on the bare ſoil. Through the middle af this grate 
f the condyQot paſles, reſting in contact with ona of tha bays. 
> | From its termination to the bottom of the ſink i is not leſs than 
; | rwckve. inches; and the bottom, which is af brickz ſſopes ſo 
; . 2þg4. ps. never * W 
a G10 pl : 


. — — ber er kn * bottom of | 
this fink: 5. al n ,õ— baubig 4 Ob 


o che inveſtigated 15! that farmed by 
Waden nende ehimmnies ne n * 


1 — — the Alley paſledthrough 
hole in that lead, where at prbjects over as a ſpaut, and des 
ſeended in the angle fbrmed by then interſection of the weſt 
fan wirkte front of the center range (S, fig. 1) Being 
attived within: eight inches of the ground, ät entered a narrow 
aifebof brick-work, through which it was conueyed into a 
mall cioſe dra or gutter, where it terminated, with a: hooked 
windy — with one of the fide. bricks. It touched nothing 
ſolid cheteſdre, in its cdurſe under the ground, but brick - Work. 
The ſmmall drain in which it terminated was ſo placed as not to 
receive much moiſture; and this drain led into the fide of 2 
ga os (UV, 18. bes at: hs e of which the in 
Of — ſoveratdondditers tha; A 1 8 b 
the different parts of the building to which they were affixed, 
and their reſpective terininatious, very accurate drawings were 
made on the ſpot; but as theſe conductors were more diſtant 
from the ſtricken end of the houſe than thoſe which remain to 
be deſeribed, and alſo ſhewed no marks of having been affected 
by the ſtorm, we thought it unneceſſary to enter into a more 
eircumſtantial detail regarding them; eſpecially as, if any fur 
ther particulars ſhould appear hereafter to be of conſequence, it 
will at all times be eaſy to refer to the original drawings and 
nenn t | 1570 | 
WMe proceed now to. examine the fourth termination, by 
which the conduQtors from the chimnies D and. E (ſee fig. : 


its correſponding | hole. In this ſame ſixth bar, 


within two or. three inches of the 


5 channel of brick, caclofed on all ſides (at: e, fig, 5.) in x. cn 
it was continued down to the arch of the great drain of the 


"I * * 
* q 
n 

=> 


© by Lightning at Heckinghe JAI» «1, | 
and 2.) being .thoſe neareſt the, ſtricken oorner. were .Farna 


under the ground. The conductor of the del imney D. from 


its upper point to -its final termination, enſiſted of ten bars, 
into the ſixth of CO the. conductor goming from the Shim 
ney E was faſtened by its fourth bar, reckoning from the top 


(at L, lig · I: and 2.). This junction Was made by a hook at the 
lower end of that fourth bar of the conductor from the chim- 


ney E. ade hook was received into à hole of the above- 
I bar, - and fixed there by. a nut underneath. | 


Hers: wah; e pe only one hook and nut. inſtead of two 


as in the common joints. Alſo at the top of this fixth-bar * 


the conductor from the chimney E, where it united with the 
fifth bar, , only one hook ;and nut were employed: to form. the 


into which the conductor from the Liang ae end we 


found four other ſpare holes, which were left qujte erapty. 5 
Tracing t the conductor downward from this point of. union, 


we found ĩt deſcend over the lead of the valley, to, the ſurface 
of which: it gradually approached, till at a hole wage on pur- 


poſe (m fig. 2.) it paſſed through the lead, mbence, it was con- 
tinued down the angle formed by the interſection of che 


eaſt flank with the front of the center range (T. fig. 1 2. and 
5.) It no where touched the wall of the building, but. was 


kept in its place by ring-ſtaples (p, 5s fig. 3.0). Being arrived 
ground, it o entered into a 


fore- court (x, fig. 5.) ; here, having paſſed through a hole in 
"the haunch of the arch (5 fig - 5. and 7.), it was bent 


off: from the houſe through the middle of the draig, and 
B b b 2 ultimately 


WR (Ont ak 7.4. d 
: paſſage" s Suge er Aid“ Bote — nf 4 it reach hes 
bottom of the drain „with a thing better able to catty off 


Attersee tam dsfiy or imber; for the iron-ſtaples — 
it to! mi all, un the lead king the valley, UAE ee 
in contact with ſuch fubſtan es only. 1 Lp 


As his drain, chen, is the feal termination of the dude: 
It muft noty be more attentively conſidered. It degins at che 
weſtern bank of the fore- court U (fig. r.); thence it is conti- 
nued (V, V. 5g. 1.) with a proper declivity to the eaſtern ſink W 
(fig. 12 and 60 it then runs under the caſt flank of the houſe 

(V2; figs 1; „und 5:); anfl ends beyond iti in the fide of the ceſs® 
$661 Pg. T.). From the grating o the fink Uto. that on this 
flik W'(fig. 1.) is 89 feet] and thente to the ci po P near 
bg Ker; the breadth bf the drain at bottom (2, fig. 70 1 186 14 
inch 95 its height to the ſpring of the arch (fig. 7.) 16 inches; 
ahd't to the crown of tlie arch (x, fig. 5. and 7. ) 23 inches. When 
ws. faw 1 it the moiſt filth; or fludge, at bottom (x, fig. 7.) was 
two ot thres inches deep; but when the court is overflowed, as 
the two grates SCE and W, fig. 1.) are laid on purpoſe to re- 
ceive the” ſuperfluous moiſture, there muſt be ſome run of 
water through it. We eſtimated the fall of the drain, from 
the eaſtern fink W (fig. 1.) to its termination in the ceſs- pool 

P, at two feet. 'The- cefs-pool itſelf reſembles a well, walled 
round 1 in the inſide, and has foul water ſtagnating at the bot- 
rom, which cannot riſe above a certain height on account of a 
large drain, leading from it into the great reſervoir (at R, 
fig. 1.), out of which the foul water is ultimately pumped. 
When we examined this cefs-pool, the water in it ſtood even 
with the bottom of that great drain, conſequently was almoſt 

| as 


x: high 48 i wb „ n ran" + enebs! 
loaded 3 .onSupin -mfaſbring che diſtincc from tht bottbm bf 
the Ardhn Coming Hm the: fart our (Vi, fig. 1 here ft. 
tetminstedl im this ſide of the ceſs · pool down ti the ſurface of 
de water dgniting in the cefs-pool;cwe. found it 35 feet?! 
This interval, there fort, of three feet and a half muſt be paſſed 
through; to form a communication between the water in the 
drain; ahd-that-itr theicefs-pool. The drain is firmly: built: of 
briek and mortar (ſee the fection of it, fig. 7. 31 Jo determine 
the nature of the ſoil in which it is laid, à hole was dug in the 


* 


fore-count ſeven feet deep; where we found nothing but ſand, bn 
| this time pretty moiſt, with a few pebbles. There is reaſon t 
believe, however, from tfie foil of an adjacent declivity to th 1 

north ward, that below the ſand, perhaps at the 17 7 of 't5 or. 
16 feet, à bed of day would be faund- e e ee 2 5 
Againſt the eaſt flank, near the corner F (bk: RY thereriſes' 
a leaden pipe with a cbek (O, fig · 2.) towhict the water is 
conveyed from a raifed ciftern (ſee 7, fig. 150 zn one of the Wa 
tached offices of the back- court. A mai of lead from the 
ciſtern,” which is itſelf of that metal; after ſending out pipes 
to ſome other cocks, and paſfing through the cellars of the 
houſe, comes into the fore- court about four yards froin the” 
corner T (fig, 1.) and is carried over the drain at the diſtance of 
about a foot above its crown, and eight inches below the ſur- 

face of the ground. Here it divides into two branches, one of 
which goes ſtraight to the cock at O (fig. 2.), and the other 
runs weſtward, to ſupply a ſimilar cock in the oppoſite corner- 
We meaſured the diſtance of theſe pipes and cocks from 
the conductors, and found that they came. no where nearer: 
than five feet and an half. n dr HN. 
Such 


y6s to i tahbrve u 10 the Aeris 
K, Such were the conductors that, i in the month of Juae, 179% 
ſeveral years after the Houſe of Induſtry. had been built, were 
erected with the hope of guarding it from lightning. The iron 
of which: they 1 were formed had in that time acquired a coat of 
ruſt, ſuch as might be expected from four years expoſure to the 
air. O the rych of Trine; + 1581; after a ſhowery forenoon, 2 
heavy cloud having riſen kon the 8 . W. brought on a ſevere 
thunder-ſtorm,” a attended witk ſuch heavy hail and rain, that 
rhe court before the houſe was overflowed.. At length, about 
three i m the afternoon, when this ftorm had already laſted 15 
or 20 minutes, a fin le and very loud exploſion was heard, like 
the report of 4 cannon, which exceedingly. terrified all the 
people in che k ruſe, and affected 'threa of, the paupers ſo much 
that they fainted, Ar the fame time; a great light was per- 
ceived, which ſeemed, as they expreſſed. it, to come in at the 
windows, and call more at the doors of the:rooms, like a ſheet 
ef fire. Within one or two minutes, the ſouth-eaſt corner of 
the eaſt flan of the building was obſerved: to be on fite, the 


9111 


' 
* 


* 
9 
Au, 
4 
: 
"2:3 
43; 
' 
1 
2 
LH 
_ 
7 
Ok 
4. 
3 
0 
150 
14 
188 
F TM 
. 
4 * 
* ſ 
gl | . 
4 Wh 
1 
[2 
8 
4} 
hb 
= 77 
= 
1 *SLY 
ys 
55 
ix? 
* 
1 
* 
8 
i} x 
oF 
4 U 
D 
<F 
1 
"ue 
* 
24 
. 
i, 
. 
ts 
* 4% Is 
* 
* 
x 
+ oy 
* 
o 


flame burſting out at the bottom of the hip (ſee g in fig. 3. 4. 


and 110). By the briſk exertions of the people in the houſe, 
this fire was quickly extinguiſhed; and the court was ſo over- 
flowed, that they procured ſufficient water for that purpoſe by 
means of a hole which they dug near the burning corner of the 
building. The ſtorm, and eſpecially the rain, continued ſome 
time after the ſtroke, but not with ſuch violence as before. At 
the moment af the exploſion it was nearly calm; but the wind 
had been ſouth-weſterly all day, and the ſky was obſerved to 
be clearing in that quarter about the time of the accident. SE 
To come at the fire, in order to extinguiſh it, the lead had 
been rolled off the bottom of the hip, and ſome bricks thrown 
down, all of which were replaced when we arrived at Hecking- 
5 ham; 


bag but as the men, vrho had gone up to the corner of the 


ſo that the ſouth-weſt face of the bip-pole might be ſeen, and 


have put at. beyond doubt, that they are nothing but marks of 


after the ſtroke, in its uſual ſituation. 5 F 


"ty. r at Hecking AI 


367 


houſe on the firſt appearance of the fire, ſeemed to recolle& 
vety well the ſtate in Which they had found the lead. and tiles 
at that moment, they were deſired to put every thing, in. the 


fame ſtate to the beſt of their memory. With this. view they 
turned back the lead at the bottom of the hip oni its ſouth ſide, 


threw,down a few tiles, after ſetting ane. on, edge againſt the 
bip-rafter. The lightning then, if ſuch evidence be id. 


| had raiſed up that corner of the lead to, the breadth. of about 
| fix inches at the bottom, and diſplaced. ſome. tiles, An effect 


of this kind upon the lead, is one of the componeſt facts obr 
ſeryed in buildings that have been ſtruck by lig 
happened, that the piece of lead which we found on the bot: 
tam of the hip at Heckingham, had upon it ſexeral impreſſions 
or pits 3 3. concerning which various opinious Were entertained, 
till an experiment, made ſince our return to town, ſeems to 


large ſhot, ſuch as might have been produced by bring, with a 


large fowling· piece at a bird ſittin g on the corner af the 


houſe. All the people who aſſiſted in extingviſſing the fire 
agreed, that on the eaſtern ſide of the hip, the dn ed, 


On removing entirely the lower part of. the 4s no > kind of : 
damage was ſeen on the wood of the hip-pole, except that near 
the lower end it was flightly ſcorched, in one place, apparently 
by the flame which had burſt forth from below; the ſpike-nay 
which had faſtened. the lead to-it appeared perfectly ſound, and 
even the hole made by that nail in the wood was neither burnt 
nor ſplintered. This hip-pole was ſupported, at its proper diſtance 
from the hip-rafter, by an iron-ſtrap, or holdfaſt, which was 


driven 


ntning . It ſo 
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d, 1 was wy 24 poſſible to ing plainly the whole had 
out; we copjeRated, therefore, that a large ſplin 


© alm & t6 the further extremity of the mor- 
tiſc. Fanny le wa the flame ſcems to bave iflued out caſt 
ward, between the tie of the angle and the wall-plate (6, e, figs 
8) ſcorching all the timbers it could reach, and ſetting fire to 
the laths ; but the miſchief it had done was "ny 25 (ſee 
fig. 3. 

Juſt beneath the eee! hole at the end of the 
angle-tie (4, fig. 8), is the extremity of the wall- plate which lies 
upon the caſtern wall of the caſt flank (d, fig, B.). The end of 
this wall-plate was rent in a remarkable manner (e, e, cen fig-8. ). 
and ſevexal of the fiſſures were continued ſome way upon the 
2 1 and f hg. * . Though the other timbers, we have 
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but the 
they ha 


| yo o where dre vgh it. Between the bottom of the Wall. Plate, 


n 0 > 2 5 K. S, „ + 8 


doubt bit it had * accabientt Sees 


adler this end of the wall- p late there Wo 5 ac cat 
ſes of the corner (m, fig. B.) 5 ek 100 ere 1 00e (Ov Qs a. 
brick, and then eerily fa hy er ). "ths win 
ternal courſes "of bricks above this del 155 e 705 aof dete 
ar mc a dhe OR hes, o mie ths Toe of e 
wall. Whet her the backs 65 the old coralce bad been damage 


m aged or 
BD. by t the ſtroke, we could not learn with clay} 
Hi yer al rep t rt among the people \ we conſulted Wah, that 

— and were e akon le to Jane: poly the fire, 3 


85 F 805 — any 73 of the TN? de de 
ded, that the lightning paſſed" Wirhin the odraice, and 


and the Vp + I crack Where it aj NF red to begin” at "the foot 
of the" kornice (nm g. 'F -and,$ ), ta * two. inner e courſes of 


bricks U and p, fig. 8.) covered by the c 


part, Wag r 


| % as EL" | 
had evident atly- been done to the bricks in We 
2 4 > 8 2 — 4 | | o_ TO 4 7+ o 2 Y * 
could weine tra he ligh g through 
| , ws * 1 — | p, 3 * * „ 


then 
Beneath the eaſt os of the Re aka and ſeparated. from 
it in Mer manner by tw 0 courſes 0! brieks, 4 fimifar crack de- 
ſcendec from the bottoch of the cofnice: 't, fig. 4. aud 8 ) on 
the eaſt face of the? corner, and went through tem <ourſes of 
bricks' til it reacheck the top of the wall that ſupported the 

lere tlie Thre®brigks" nent tlie houſe, it is d, wen 
ſhiv ref into pieces as Tmall as nuts, but not thrown off E. lig. 
10. and 11.). The cracks in the bricks on both faces of the 
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lefted; Ml Edropo — 4 to be awake to it. 
has heen purſued with more philoſophic ce” than he yas” " 
ever:known/ in any country. It has become the ftu of men. 
of independent fortunes, who not only ſpend their fortunes. Z 
in the cultivation of this ſcience, büt have fiſqued ther health | 
and hes in puxſuit of it, ſearching unknown reg ions to im- 
prove mankind, ſettling correſpondences Every where, 0 Kd to 
bring ii its materials into this country, in order to make i it the A 
ſchaol of natural hiſtory, - It is no wonder, then, that a ſpirit 
of inquiry is diffuſed through almoſt all ranks of men; a 
that though many cannot purſue it themſelves, yet they arg - 
eager, to know what is already en chung at leaſt to. 5 
benbbt by the indoſtry of others. 5 r 
Theſe refleftions have induced me ko trouble this r 
Society with a ſhort account of the Orgad 'of Hearidg ; hath 
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Fit," it — a a of "Oy e whether fi bear 


organ af hegt infith; EY chat timg.to ſh 


in different animals, in which there is a fegular progreſſion, 
vix. from the moſt perfect animals down to the moſt ___ 
| poſſeſſed of this organ . 


of this organ in any one fiſh, or of the varieties in different 


A büöt only of 'the organ in / general j thoſe who may chu 

= , SUL this part! bnty of the animal economy may think 
tt Afciear* in "ths deſcfiptive parts. If it was a difffült 

dme pose this organ in "BN, "1" ſhobkd perhaps be led 

_ t6$6/Hnbte” full in "my deſcription of it, but chere is nothing 

more each th f 


me as one important article, : 
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— time Tens the years 17 750 3 I 266, 1 ae the 
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d only 
conſidered i it as aing 1 in thech 1219,0k her yarzenies 1 iu this ſenſe 


As I do not intend td 1 paper, 4 full account 
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A5 this; p my 1. to be evtifine to this FTA & n LY 
y be allowed faſt t to obferve here, that the claſs calted 1. 

as this ora Fatfo, but fornewhat ee couſtructed 
what it is the Rüh. 2 
he organs of Bearing it in this latter ar of iin fs 
placed on the hes of the ſkull; or that cavity which contains 
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l , | 4 4 


the brain; but the Kul elf makes no part of the organ, wit 
docs in the quadruped and the bird! In fome fifh this organ is 


wholly” ft rrounded by the parts compoſitg this cavity, Which | 
in mii is cartilaginous, the Keeletin' ref aged 7 e 


Cc | 
* Preparations to Nluftrate theſe fat ta ever = den in my collec- | 


tion to the cuirious both of this country and foreignets: when in ſhewing what- 


ever was new, or ſuppoſed to, be neu, the e cars of fiſh were. re, always confidered by 
like 
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which is an addition to thoſe cana 1 


the three tubes ſtands upon an 
there are two of the 
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Vt is carti ilagino 
955 de t e 


falmon,. cod, &c. the cavity of the fkult 
and forming a cavity ergo gc! 544 ved WP.” 5 

The organ of hearing 1 in fiſh appears to grow in re with the 
aamal, for its * ! 18 Sep" op in the fame e e with the 


1108014 


Kc. the organs 2 4 in i then 3 4 as s large in the groving 
foetus as in the adult. 


It is much more ſimple in 6h than in all thoſe orders of 1 


animals who may be reckened ſuperior, ſueh as quadrußeds, 


birds, and amphibious animals, but there f is a Din, 0 pa 
tion from the firſt to fiſn. tr it 
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project ing takeraf I 4 


4 H 
F 


"the 


It varies in different orders of fiſh 5 but in al it oY of 


ray kind. In the jack there is an bags bag, or blind proceſs, 


oo 


three curved tubes, all of which unite with one another ; 
this union forms in ſome only a canal, as in the cod, ſal- 
mon, ling, &c.; and in others, a pretty large cavity as in the 


| apdiwhich communicates, 


with them at their umion. In tlie rock Kc. this union of 
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+: Cavities = i 1e Additional cavities in 
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theſe fiſh appear to anſwer the fame 


FE. and in the Jack 


ofe with the cavity 


in the ray or cartila ginous fith, which is the union of the 


three canals. 


The whole is compoſed of a kind of cartilaginous ſubſtance, 
very hard or firm in ſome parts, and which, in ſome fiſh is. 


cruſted over with a thin bony lamella, ſo as not to allow 


them to collapſe ; for as the {kull does not form any part of 
3 thaſe- 
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Woh leipbr W r Add in. 
1 Tod of the Ferni-Gkeatar eatials are fimil ilar to one another, 
may be called a pair, aid are | placed 
third is not ſo long; in lone it is placed horizontally, uniting 
as it were the other two 2 at their ends « or terminations. In the 
ait it is ſomething Giffetewr, being only united, t to one of the 
N 7. 


; one arm of each unititig, while the other two arms or 3 


5 che entrance into the common canal « or cavity. 


ſwelted out into round bags, becoming there much larger. 


are two bones; as the jack has two cavities, we find ; in one 


e em I) 5. 
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Each tube deſcribes more peg a fam cle; Bld EI oy 


9111. 10 29 
other aninia 8, but differs 


In the parts being une Ron tds mah +. * 15 A1 © NOI 57785 


1 of AC} 
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perpendicularly ; ; the 
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talks” unite at one e part in one OR 


1 wr £ 
Aut. 


''The'two perpe 


ave no con lection with each other, and the arms of. the hori- 
zonrital uhite with the other two arms of the perpendicular near 


Near the union of thoſe canals into the common, they are 


In the 'ray kind they all terminate in one cavity, as has been | 
obſerved's and it the cod they terminate in one canal, which 
in theſe fim 1s | placed upon 1 the additional cavity or cavities. In 
this cavity or Se there is a bone or bones. In ſome there 


of thoſe cavities two bones, and in the other only one; in the 
ray there is only a chalky ſubſtance +. 

At this, union of the two perpendiculars in ſome fiſh enters 
the external communication, or what may be called the external 
meatus. This is the caſe with all the ray kind, the external orifice 


*The turtle and the ects have a ſtructure ſomewhat fimilar to this; and 
the intention is the ſame, for their ſkulls make no part of the organ. 
+ This chalky ſubſtance is alſo found in the ears of amphibious animals, 
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of. bla. 5s 1 18 ma all, and — the upper flat ſurface, of, the 
wk al opcuing. 


appear en als Ti rou 


of fiſh. 
0 forming a bank all round. There was a ſhrubbery cloſe to 
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th he Orgs 


Een mb. 3 


1 #191 
cad; but it 1s not every, genus gr pecies of Afb tha hap the 
Asch 510 2d eb i HA 


57 5 he. -ist 3 ; 
12 9.95905 Tekfig 101 18 TE: 's N. outwards: from. the brain, and 


ApRar to terminate at 115 e external ſurtace of, the, Wer 


ling of the ſemi-circul ar tubes above deſcribed... They do not 
Dear to LTOL aber e tubes ſo as to get ou the inſide, as 
1s ab to be the « caſe in quadrupeds; 1 ſhould, therefore 
very much tuſped, that the lining, of thoſe Wen Aar 
drupe xd is not nerve, but a kind of internal perioſteum. 1 
As it is evident that fiſh poſſeſs the organ of hearing, it "oY 
comes unneceſſary to make or relate any experiment made: with 
live fiſh which only tends to prove this fact; but I wil mention 
one experiment, to ſhew that ſounds affect them much, and is 
one of their guards, as it is in other animals, In the year 
1762, when I was in Portugal, 11 obſerved i in a nobleman': 8 
garden, near Liſbon, a ſmall fiſh-pond, full of different kinds 


Its bottom was level with the ground, and, was made 


Whilſt I was laying on the bank, obſerving the fiſh ſwim- 


NAY about, x defired a gentleman, | who Was with me,. to 


take a loaded gun, and go behind the ſhrubs and fire it. The 
reaſon for going behind the ſhrubs was, that there might not 
be the leaſt reflection of light. The inſtant the report was 
made, the fiſh appeared to be all of one mind, for they vaniſhed 
inſtantaneouſly into the mud at the bottom, railing as it were a 
cloud of mud. In about five minutes after they began to 


appear, till the whole came forth again. J 
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ſolid braſs, as may be alſo the arm 8), and. when! in | uſe, are 
| heavy; as wires. The balls II, Ia, are made of c 


motion 15 given to it by the repulſive, power of the charge, &c. 
of electricity between the two balls I2 and L. The ends of 
the index from its center are of different lengths. The longeſt 

end he to 4 graduated circle, divided into 90. equal parts, 
451107 2 4. | W anſwering 


WY nne 0nd der ed IN 
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e dd g noh 26 16 1055 95 Alle 
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May nl ** $32 Find + « 

na 0 e e e ee ee nn 6% Ai E 
AAAAN J, fig · ai. repreſents the dechambter in full, Gze. * 
th ny Ward aitable,. or the Uke. 1: The foot. B. is a 
ieee of board, 93 inches each way, reſt bg 00 three 
> ſeen at th under ſide of the foot. 8705 With the 
eadsy are teres to, ſet che inſtrument upright withal. 
folic pigee, of glaſs, which ſuf pports and inſulates the 
as dent from the place on which it ſtands. The arms. Gi 
Aand:;2, with the. ball. F, turn round gn the wire H (which is 


Els 


put near at a gight angle with G2 and H, being turned to the 
off ſide ſo as to be as much as poſfible out. of each other's 8 atmo- 
{pheres or the atmoſphere of & jar, battery, prime conductor, 
&c. The arms G1 and Ga are hollow tubes of copper, not ſo 
per, and 
hollow, ſo as to be as light, as poſſible. K. repreſents a kind of 
face or dial plate to the inſtrument with its index, Which! is car- 
Tied once round by the motion of the arm G2 with its ball I 


moving through. a. quarter, or 90 degrees, . of A circle; 3, this 


2 


eee n The 
h — — divided into 60 equal 


* . | wen — FS. weight, or 60 diviſtors, on the arm 
A I Gt, withi it ; weight de ok which" ib ecfua! td Ohe 
„ ech, nd une 1 bs boviedd i r Watt bad. to 


prevent the deset from flying off at the points. 
The top of the glaſs-ſupporter, or infulator D, is cemented 


ſcrews ĩnto the upper x 
of this cap M is tapere off to a cone about an inch ud a half 
long er high. The lower end of the wire H has a hole made 
conically into it, ſo as to receive the upper part, or ᷑᷑onical end, 
of the cap M, which petmits all the upper part of the electro- 
meter to turn round any way that may be neceffüry. The kind 
of ferret O, with its baſe, is pe E 


the eup N, is ſerewed into the baſe of the ferrel O, and turns 
freely round upon the wire H. The cup N is to receive the 
ball P of the arm, fig. 9. This arm ſhortens or lengthens, as 


wire is ſlit, forming a ſpring in the tube to be ſteady. 
arth, fig. 9. is a kind of rule joint at d, that the arm may give 


ſpring, and flips on to a ball from the prime · conductor, or the 
conductor itſelf (if they fit), jar, or battery. The ends of it 
are flat and broad, as repreſented in the drawing in miniature, 
of the electrometer at fig. 2. in the other drawing. 


meter. 

Fig. 12. ſhews the part at z that ſcrews into the ball F, to 
ſupport the arm g with its ball 7. This piece, which is made 
Vor. LXXII. Eee | hollow 
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into a braſs cap M. This cap enters the ball L at bottom, and 
rt of the ball L at 4. The top part 
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. ä —Åᷣ— = —ͤ——ỹ RD nn — — — 


— „ o 
4 . . "IJ 


© UP 3 
7. EE e. 


rn b = 59.and the uh ſee enges, heghwiE o: 


| 8 34 : 12 4 ＋ 60 45 — Il 40 pe. 2 78 4 
+ 3oc+210g= 4, 4 66+ 42c + 3364= 12, conſequently | 


„ e - 12, 4=2, ns {ba ofthe; Jen. 
o '. 5 7 47 A 
is — — 


La 


77 = 
| x4; P1211 Sh TCLIED 1303 19 WEL an = fl 
CASE 4. To as the 1 4 the enfinite ſeries — iT: = + 


| TINT) *. * * 88 & ow 
x of 5 "A id \ 4 1 i% — I 2 I An N OY 2 F 12242 
. | c. . . * * 
> 87 +- Tc. : 
Of 


513 7. 10. 5 8 
Here 2 = 1, n 3, 723, and the 8 
far a+ #44624 6144 +286= g, 4+ yl ag. egnſe- 
mene t ne the ſum of the given ſeries 


10 ite eu} 20 SY base! rr 7 8 1 2 IIinoupslnog 
nb f.. 77 7 FER ER „ A 2c im 


1 A ay 8 N | 
ry _ 
* ws & _ G 8 8 2 ; CASE 


exe 12 


——— —— 
— — 


WT Fr 
_ os. a De 


""— > I 
Ch PLL 
iQ > . 8 Te $8 | 72 F238 2 ——— 
12 9. 1 13 7.9.1 13 


Lu this ir this cafe Lal 724 andthe e 4th d 
= os SO 54 4 T 157 1, OY £ 
a+5b+35*5+ 3igd=" 10, ee YR 


r. nor = yrs D *. Pc and hence the! RY 


* | 8 . n - x ; We? > ee * 
| oF 3 


D 712 2927ʃ 


4 FER nay allo be phat to find, the; fam, of all 


I 38 


tf ſeries whoſe HPmerators, being my the denomingtors 


222 1 


ſhall be deficient | by, any. number of Eorreſ] elponding t terms, how-. 
ert - ent 
ever cr en: for as the product u all ſüch factors muft* orm a 
progre a, whoſe differences wilt become equal to Indtkäng g. 
if ſuch at z be aſſumed for the numerators of the given 
ſeries having its factors compleated, another ſeries wilt be 
formed equal to the ru: ſeries, whoſe ſam can be found 


b 4 this rd * - "* . a TY | | | a GEETE 2 ; 2 * a 1 
a 3 ; \ X n %. var, hn. I E 
| n | M S -- BT. 8 > 3 
* # # * N a + f 


CASE 1. To fu the Jum oth ame fri art 


f 7 7 5 , 
aw. 5 ws = . * 40 1 „ 8 


by completing, th che ae in the denominators and multi- 


plying d the numeratérs by the fare quantities the given r 


4 1 1 
. N 2 rl zen 5000 —p+" 
in which a1; 46.6 m=1,7=5, and the 34 differences become 


£3 Ui3 | 203 


aK: 1 7 7 


8 » 


* 


dd. 51 
e 


.. * 2 
finite Kadi 


L = , 8 9 oY as *, * 
1 4 * — * = _ * _ 1 my = 4 9 
* , * 4 "_\ » | «i 7 Jas 


e 


7 4 ; 1505 


7 


11 


| This fares, when completed, becomes. 


"IC." _ 


3. EF 77 9 7113 1 7 - 9 + 1113. Is” FT: Tr. 13. 15517 
where 1=1, m=2, ri, and the 4th differences are 0; 


therefore bg 15 = 189, e 10545 95. 
a+ 5 ＋3. $e+315d= 1001, 4 7 63c +6934= 17 
ſequently a=g6, BY 240. c= 19, d: =1; and hence 


FS”: f% 04 8: * 


the ven. ſeries is - 9 £ FF Li — —＋— 
| 85 $454 123.5075 55 57 


4A | Kc. 


o 
” = 1 : 2 


417715, A 


5 ſum of 


1 SF; . 1 0 45 * 7993 
8 3 * 3 34 1 
þ- Ss 


- neee * 4 ; BY "79 5 4 4 +. 
U 4 iu l GG 23, 631 BET EIL, e 
| ; | AR 4. ul 
— — * * FI SRITI : ITE TE 3d * 1 
ca 3. . To fad the fo. of ibe- za free: 7 
80 . +6. ont „„ 
; "APY * 340 1 Te 4 5 * 2 


. . 6 - BY 
This ſeries eſolves itſelf into ger — nn ihe 
3 \ | ih » PO FILA 13 2mh> 


£7 7 210 I3. TT . I9 "7. 4 if. AT e 3 D Fg 


m=3, r=5, and the 3d differences =0'; therefore a+ 4 4 707% : 
* 


therefore the ſum of the Sen x bees is 


2 . a +: 70+ oc = 208, from WREPEE, 4 ce f 


— . 
Wen 2 . - 
RAY FAIR 05 e he 


yy number of, deficient; tnf. wn 
57100 En Te 7 


— equal to nothi 
| io hey 1 — aha 


cha Br completed, an 
ſame quantities, theit- differences u. 2 
nothing. ad 
noni id 1 : Yo Sle Sei 38011 01 tefimnut bode E ve 
20 exJerun To fad ebe "_ gh Aptos Hs 
3881 * cron = 8 rr Ft, © 297, 1] fÞ Der 25494 *33d3 
A . AHTE 7 Tae 3.72. Kc. 0 to Vioinr 


f 4 1 81 7 18 0 a) 35:30 | 

h de EE the fad fo ' the nee 

and e the numerators by the {ame quantities, becomes 
168 


Fs. * . 1525 e which 


N 


104 gain bis 2 where So, o, 
£= =1, tor" o, e, conſequently the ſum of the given ſeries 1 is 
5 = 29. 


"$-4-$-3* $-2 10 


gs 15 TEN Cena, 232348 
2 „% "I — 5 * — 


, CASE 2. To nd 


ood 1 228 Iz iS j & 14 


1 be ſum wm of ly e . 8 


a 37 vim 207: ** 


e 0 mu; 2 Vo boridides 
brd WS! Gifts Beedle . ow 


7 omes 
113 2 281 Sauk o 2nmm32 2117 w o » Sb Jog © 


3 oldamrgifs vas 6; 2$150ngd 20 e οαib Nilsniigd 
bas 
- 


ng + 


he. of 6 


ene 


. 0 
: 


1 ves, 


©" 


wy 


ber e 
3 
15 I -- er- P35 2 701 
ee i; affe, 


e dhe f 2 Es 1,230? « 07 = 250590 
um 


TY 2106181 Hit. PR; 
|  SALTIRLEY OM 


OW deb lhe] ye pe © (0281 
* . I * * 4 '$: 


14 


* . 
. 


- 


ch fe 


2 2 4 74˙4 


6 i 


L. . 


＋ 


„Julio 


** a method gail to that made uſe of 3 in this pits 

umher of; factors be taken fret the demominators of 
tho fories delivered i in part the firſt, and alſo from a great 
variety of others; bat as the — wed be ſuf⸗ 
kcient to point gut the method of 8 10 al 21 her Fleer 


n 4 
een 13 81115 1 1 ns 


0 bo die third part a 


255:2039J lark n 


ned 
| 2 » % „ + nA 
«a? 81 1 4 F. 3 | | * F 

iche i 8 
9111 rr 5 | TE T5 S © 3 - 1 81 
5 45 f A 3 7 7 ; * 4 } , A ; F< 4 V 8 of * ; * * 8 \ © 5 - % ? 1. 0 k - 
=P 2 5 ” * F | : $D LI — 
. 4% + a? | + I 

* 

5 | i 3 * q 5 A I ' * E 

7 OST e r NO . N 

% 


* 
Py 

: — 
7 


do ＋ SI I 4-2 
er * 5 
III. 


. a 
* 7 1 — 113 = * „ 
"74S (22 4. 0 * * 4 28 a, ec. CY — mas w 


,cop=20þ8 cc. 1 +205 +43 +! 
0 = 2 * | 
Ir) * EH 4 * x 


&. ? 
wo 
12 = 
2: | 
* 
* * 
at * - 3: 4 
— N 7 
0 220 


* 

» 
= ;- G6 
is '* 
240 


* 


1 2 55 my 8 9 


& 17 | * ; | OF 1 * 
þ 0 1.4 i - 5s 
. . — — — 4 — — — Wk 
FF — 4 mn wy 12 ado 
— - E. ” 0 
5 5 _ 


„ 
eme | "#* ph, 


THE ſum of a a. 18 its © (aries, * "whoſe 
terms ultimately become equal to nothing may; alway be 
exhibited: by the ſum. of Ae ede formed by « 
two. or more terms of | the. former. ſeries into one: 
- not "true, h However, where re the terms of the infinite 
cominally diverge,” or converge. to any aſſignable wah 


and 


_  - Y « 


Bo 54 


mes Lf n bauer 
ſum of che aſſumed 3 hut in b 


el e 
of the like nature, a correttion will be Ley to W 


mii the value f arhich, and from suhende the T ecef ty 
3 this rhird partt 91 
180g £ mon 0:1 bus an 2011 119 ni byrowviiab e vtods 
-tut sd Rur . I RN M 3 © #424 h⁰ 0 (1 
s 1210 ls (1 3 5 290 10 roh, 2 91.3 Yr 10409 at nian 
Vr le any quantity whatever 2 Sr ay 


de. ad infinium: 


infinitum. 


Cor. 1. Hence, - 


Ao 25:12k off * 0 F. op! 40 ma AHT 
| | „At . ot 01 


0 2 aan 18 Ded victims amns? 


* tber Wir it nen of a Fri Jonnel by ing 955 , 


50 alat 28 1 


1. of. munen in arit 


39 


[i 


1. 4 chmetic , progrefion, aud due 
Jar are alternately + aud - - ; then if a. ſeries. Le formed by: als 
wk lain 


ring imo terms into one, nes beginning at the 2 er, 7 he fm 
"the Fri thence afife : will be . than the um of the given feries 


50 = =; ia feries be formed by beginning at the feeond 2 erm, the 
fam, ref will be — ihay the Jun if the : Sven eric 


1 


® 


27 


22 beauytuoſuccefivete rmsofthe eres 15 
. n+a. r+m 


which, if we begin to collect at the firſt term (the firſt term being 
4 +) will be two terms to be collected 1 into one, and which will 


therefore give: — fo a general derm of the re- 
Ter Ta 6” 
ſulting weten Let us now make u infinite, ad then the deno- 
minator of this term becomes infinite, and the numerator 
finite; therefore the terms of this latter ſeries at an infinite 
diſtance becoming infinitely ſmall, the ſeries will there termi- 
nate. Now, by making infinite in the given ſeries, the 


two ſucceſſive general terms at an infinite diſtance become 


3 conſequently this ſeries 1 18 ſtil] continued after the other 


— xr 


terminates ; ; and the terms of ſuch a continuation will be 
- n-Þþe | 


== n+a In 


(as they begin with 


Jy making 7 1 


3 - + — — + &c. which will alſo be continued ad infin. and 


4 


whoſe 5 by the lemma is 255 conſequently the given ſeries 
exceeds that which is formed by collecting two terms into one, 


beginning at the firſt, by _ ; hence the ſum. of the latter ſeries 


+ _ will be equal to the ſum of the former. If we begin to 
Vor. LXXII. 8h collect 


* * of * * PR. Tas . Ta 1 

bl R * MET 1 4t ads * * - * * 

* a EG ENG T* n | 
I = 


_ Cars uu, 
Gllset bt the fecontteltiPthen Will — 2 e be the 


SS: F466 


twolluceeſlive general terms of the given ſeries to be colleftedi into 


one; conſequently the continuation of the given ſeries when 7 be- 


190 28 21 


comes infinite will be- — + - — — — = + 4 2 &c. * infinitum, 


_ whoſe ſump by cor. 1. FE lem. 1 is — ; in this caſe, there- 


fore, the ſum of the given ſeries | 1s leſs than the ſum of the 
ſeries. formed by w two terms into one, beginning at 


the ſecond term, by - =Þ bence the ſum of the otter ſeries 


- wer wil bs neal: to the ſum of the « former 


3324.3 


Ce. 155 Tas the gion re be * 1 Ls 3-4 . 4 7 


4 W 


Here r= L, n=1, 2, 3, 4, &c. and 1. Now, if we begin 
to collect at the firſt term, the ſeries reſolves itſelf into 


23 ͤ —— - CC, and the * to be added, being 
223 4-5 60.7 
I I * 
we have NA 2 = &c. — for the fur of the 
th ſeries. 3 0 SE 22 + 9 1 "ths, 18 well known to 


2.3 4+5 FF 
be equal to—1 + hype log. of 2; conſequently the ſum of * 


1 given ſeries i is = 2 +byp. log. of 2. 


If we begin to colle& at the ſecond term, the ſeries becomes | 


ry” +: FFT Ta 5 * &c. and the een, to be ſubtrafted, being 


55 „we == — DD nn +— + &c, = - - for the ſum of Es given 


{er1 168335 


jog: the Sums Sum of. OR "Tf EE "TI 
ſeries 3: but 777 * &c. is et to the hyp- lag. of 2; 


therefore the ſum - * given ſeries is = _ 1 . logoof # *; | 


2 3613 10 Cools 7 wh L 


the ſame a as before. 


een. 2 


CASE 2. Let the given — be - I [ade foe ? +3 +4 5 + he. 

Hee 122, na = * 3, 4, &c. m=1. "Ms: if we 
= begin to collect at the ſecond term, the ſeries e 
3 7 + n +&c. and the come gon, to be Subtratted, . 


bein -, We have — 4 
> 4 3 5. +5 11 


given | pi ; but n &c. is a to a circular 


arc (4) of 22*}, whoſe radius is unity ; therefore the ſum of 


+ &c. _ - for the ſum of the 


the given. ſeries A2 WV! P 


PROM 5 


FF .. be the general term 7 a ſeries ound by writing - for 


0 ＋τ 
7 any ſeries of numbers in arithmetic progreſſion, and whoſe terms 


are alternately + and -; then if a ſeries be formed by collecting 
two terms into one, FRE 0 at the firſt term, the ſum of the 
ſeries thence ariſing will be leſs than the ſum of the given feries by 


8 If a. ſeries be * by beginning at the ſecond term, the 


ſum thereof will be greater than the ſum of the given feries by — _ 
Hhhz For 


142 WM. vince's new Method Mad. 
For let *XZ. Abe be any to ſueceſiv termsof the gi- 


wmv WAT. 
ven ſeries, which, if we begin to collect at the Ara, wall be. 


the two —_— n to be collected into one, and will therefore 


give = 2 bor a general mn of tis cefllting ſcries. 


w + nv Xx w+ n+ 4 
Let us nomumake n infinite and thenthis term will vaniſh. and con- 
ſequently the reſultin gleries will terminate at an infingte, diſtance. 


Nom, b making u infin e. in — e ſeties, the two fucceſ- 


T ? 


ſive tern s (as th the y begin with * 
ig 55 


7 makin) 'B n 


Yo; * 101 * 9 A _ 
infinite). become * i 5 10 this ſeries, therefore, 1 is Mill continued 
after the other. cerminates; and the terms of fuch, a continua: 


tion will be 5 ; og 5 4 5 == x Ke. ad infinitum, and whoſe ſum 


by cor. 2. to the lem. is —; 3 conſequently the How ſeties ex- 
88 ir de 


ceeds that which is formed. ow colleQing two terms into one, 
beginoing at the firſt, by — : hence the ſum of the latter ſeries 


+ 75 Will be equal to the ſum br the former, Now, if we begin t to 


25 gt) BY 03 100 


collect at the ſecond term, chen will 20S +1 — + . — be two 
18 21 } {1} U! 911 101 — 2 | wn nv wþn+a 9 U | | 


general terms of the given Arles 6 to be collected into one; con- 
ſequently the e 4 the given ſeries, when 7 becomes 


infinite, will be £ +55 585 — +: — = &c. ad infinitum, whoſe ſum 


by cor. 2. to the lem. is — 1 -; in this caſe, therefote, the ſum 


of the given ſeries is leſs than the ſum of the ſeries formed by 
collecting two terms into one, beginning at the ſecond term, by 
2 


| 413, 
x hence the Fs of the latter ſeries Ul be equal to the 
55 . the gs, o: ful N n 1 ih 5 

; SP ATS VET VL 

um of the ormer, 
f. f bee OD 1% olle o ngad ow I. & iv, eo 49 
a Nox 15 080 010 557. * a 29 O1 20137} 181 SUN OY f 411 
cen Let the ginenderies be g T is — . 
Here A 3. 22 wei, v=/t-9=23 l, 6, B, kr. Now, 


if we e to 1 at the firſt term, tbe | fries becomes 
eee 
35 18 : 17 IJ 


— 2 2 4 
. — | ' # 8 5 24411413 


e 1 72 the ſum of the given 


we have —— 4+2.:4+3 
| 1 1113 


ſeries; 5 "but if A= a circular ar ak | 452 whoſe radius 18 


unity, it is well known that 5 7 1 e We, =1 = 
therefore the ſum of the given ſeries 18 2 — 2 
CASE . Let the given ner be —_ 2 75 2 


Here w= 1 v 15 1 16, 2 11; 0, 1% 235; 3. &c. 
Now, if we begin to collect at the firſt term, the ſeries becomes 


e and the correction, to be added, being 


1.2 324 


(11.1617 O 


3 4 we have = — 25.5 — 5 + &c. + Ld, 2 bor the fun of the given 


2 


tt oaks "4 * — 5 ee. is _ diam is. log: of 2, 


1.3 3-4 
conſequently the 5 Dy of the given ſeries is * to 


s hyp. log. of 2. 


Foy axv atur 
Becauſe - — —ä 
. U 


, the general term of the "ſeries 


"Ga 


LS &c. and the correction, to be aud, ben nig 175 
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formed by reducing t two terms into one, bas its numerator inde- 
pendent of the value of, n, it is manifeſt, that the numerators of 
that ſeries will be all equal. Now, if a ſeries be aſſumed, the 
numerators of whoſe terms are unity, and in every other 
reſpect the ſame as the ſeries in this propoſition, 'that 3 is, if 


1 1 2 CS * 
8 be two ſucceſſive terms of a ſeries, it is ma- 


W AD 6 ITA. JR 
nifeſt, that if every two terms of this feries be reduced 


into one, the OT of the | reſulting ſeries will be 


— — Where the numerator o a conſtant quantity 
0 EN wo n+. DONS . 
Dau; conſequently the ſum of the ſeries whoſe general term Is 

Dx —- AWSY 0 

— ren fee is to the ſum of the ſeries whoſe general term 
10 U , w TA. 5 N FEE CET TORY 1 

0 ar 

IS —e as vr WE to — v, Or in a given ratio: 


—— * 
whenever, therefore, the ſum of the latter ſeries carr be found, 


the ſum of the former can be found, and conſequently, after 
proper correction, the ſum of the ſeries 1 in thus propoſition c can 
be found. 

Hence, therefore, in the two caſes given above in whatever 
arithmetic progteſſion the numerators may proceed, the ſum of 
the former can always be exprefled by circular arcs, and the 
latter by the hyp. log. of 2. 1 


Hence alto, as it appears from lem. 1. part the firſt, that 


1 1 


the tum of che food 3s ds ˙»˙¹üꝛm tb» RC £0 always 
I r + I 2r +1 37 + I 6 


be exprefied by circular arcs and logarithms, it is manifeſt, 
that if the numerators form any arithmetic progreſſion, the 


ſum of ſuch ſeries may be found by this propoſition, and will 
always be exhibited by circular ares and logarithms. 


Beſides 


- inveſtigating the Sums if infinite ss FRA | 415 

Beſides the ſeries contained in the foregoing propoſitions, a 

great variety of, other ſeries. might be produced where a a cor- 

neceffary, after collecting Na term into 5 in 

order to exhibit the true value of the given eries. A 12 1 
proper correction, however, may always be found 4 from 

principles delivered 1 in the above Propoũtions, that! is, by k. 

dering what the terms of the given ſeries become at an infinite 

diſtance, 1 ſhall only add one or two inſtances more, and con- 


clude what Tat — intend to offer on this ſubject. 


EX. x. . Let it be Pe to find the e fun of the fi fri 


Ao 


Foes * reſolving two terms into one, becomes . 


: 1.2.3 
- —— — &c. ; ; and as the terms of the given ſeries 
7: 7 3 \F 7 
| continually approach to wy the Sn to be added, is 


1 16 3 g 
pd conſequently - . . 5 f 
the ſum of the ven ſeries ; 8 by prop. I. part . the ſum of 


— &c. + = is equal to 


the ſeries RE - = —t7% 5+ &C. is equal to 88 — 2 (8 


5 being the "FP: log. 2.) conſequently the ſum of the Siren. ſeries 
1s 88—1F. 


| EX. 2. Let it be required to find the * of the — 8 


1 2 1 2 1. 
LET HRT Py 7 ＋&c. 
. | 


This . by two terms into one, becomes 


+ - K Kc. and as the terms of the given 


72321 5 7˙9 Per ger 
2 ſeries 


MW. vince's new Method, &c. 


ſeries continually OY” to : „ the correction, to be added, 
142 . 

e &c. 18 2 
— Lbs 75 73 ˙* cc. T J is = 
to the ſum of * re ſeries; but by prop. 1. ws I. the ſum 


4 5 4. Me 
us oy 3 75 75 5 55 11 1j + &c. 1s equal to 78 * (8 being 


a circular arc of 455, whoſe radius is unity) 8 i ſum of 


46 


wil be 2 A therefore - 


the gen ſeries \ is 78 o 7 . 


- method i is not only applicable to thoſe caſes, where the 

given ſeries reſolves itſelf into another, whoſe ſum is either 
accurately known or can be exprefled by circular arcs and loga- 
rithms, but alſo to thoſe caſes where we want to approximate 
to the value of the given ſeries, as it muſt, in general, be 
neceſſary firſt to render the terms of the ſeries converging, by 
collecting two into one, before the operation of approximation 
begins, and conſequently a correction of this latter is neceſſary 
in order to exhibit the value of the given ſeries. 


the equal roots of an equation about ten years ago. Since that 
time my avocations have left me but very little leiſure for im- 
proving any invention of this kind. Theſe theotems, then, 
are in their crude ſtate ; however, ſuch as they ate, I flatter 
: myſelf, they will afford an eaſier ſolution of equations that have 
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XVI. 4 neu Method of fading the _— Roots of an Eyuatien, by 
Diviſian. By the Rev. John Hellins, Curate of Con- 
ſtantine, in Cornwall; communicated. by Nevil Malkelyne, 


D. D. F. R. S. * Ane 2 


Read June 20, 1 782. 


HE following 3 are a production of juvenile 
years. They were invented about twelve years ago, 
when algebra was my favourite ſtudy; and one of them (the 
firſt) was publiſhed as a ſpecimen of this method of extracting 


equal roots than is generally known, and be Jn | to the 
in genious algebraiſt. 


THEOREM L 


2767 
DEMONSTRATION. 


Call the three roots a, 4, and b; then, by the — 


of equations we ſhall have & 34 * Tot aab o, where 


VoL. LXXII. 7 24 


N 


- by — 4 
—_— — 2 os 


anner 


ff the cubic equation x. — Pr. +gx—r=0 has two equal 3 
each of them 2 ad iD = 29=9%, | 


ns ror r= 


' 
PE 


4s Me. HELLINS 's beg of finding the - 
 2a+b=þ, 4a ＋ 24b 27, and aab gr; which values deing 


written in our theorem, we have x ( = 


Sage 4 4205 + 2254 20M—geeh 25. 44 + 2200 * 1 — 
84a + dab + 2bb— - 124 4 4 | . 


Aa- ga 2 


EXAMPLE I. 


If the equation x* + 5x* — 32x + 36 =o has two equal roots, 

it 18 propoſed to find them by the above theorem. 

Here þ=—5, 4= 32, and r= 36 theſe values being 
—$X —Z2—0 X — —W 160 + 324 


written in the eo „ WC have . — — 
written in the theorem, L ha wg th 2X25—0X— 32 50 ＋ 192. 


r 2, which being written for x, the equation becomes. 


$+20—64 +3 36, which i is evidently = =03 conſequently 2 and 2 
are roots of it. N 
Otherwiſe, 2, the value of x given by the theorem, being 
written for it in the quadratic * 3 + 10 32 S0, the 
reſult is 12 +20 — 32 =O, 

8 dividing the given cubic by the quadratic Fav, we 
have x —4x + 4) * + Ir 32 +36 (x +95. therefore the three 
roots are 2, 2, and. —. 


n Ann . 


4000 i LL . 1 
Given * + —- 9261 = © an equation which has equal roots, 


to find 1 


Here o, and t — 36000 x 49 . —20 5 
q =O, he — gives — 3 275 which 


value being written for x the equation vaniſhes. 


THEOREM 


3 ys Eat y Divi, —— 
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THEOREM II. | 


If the biquadr atic equation = br. Ter Tro has two 
12 R \C=4B=29 and D= 


* roots, 'make A 


3p = * e,, 4AFP 
r and you will have x = De. 


A ſynthetical demonſtration of this theorem would be very 
long: the INVESTIGATION is as follows. 
It has been demonſtrated uy the writers on algebra, that, -— 
1 biquadratic equation, as x* N +qx*—rx+s=0, has two 
equal roots, one of them may be had from the equation 
4 Zr + 298 = r=0. Multiply this equation by x, and the 
original one uy 4, and take the difference of the two, which will . 
be pr 295" + 3738 —45=0. Again, if this equation be multi- 
plied by 4, and the other cubic by p, and their difference taken, 


r 


we hall have 8 +127 r 1650, or 


12r = 29 - br 166 yy 
2 o, of x* + Ax +B= o, putting A and 
J 355 87 > Þ 8 


J for the known quantities in the ſecond and third terms. Now. 
multiply this equation by 4x, and take the firſt cubic from it, 


and we ſhall have 4A 30 ** + 4B—29 27 **, which 
being divided by 44 ＋ 35, and I ©: and D put equal to 


4B—29 ITE $06 
Boy 2 5 and 
"II'S and ITS reſpeRively, gives * £Cr+D= 0; 2 


this equation being taken from the other 8 there remains 


* A-Cxx+B- Do; conſequently 2 2E. J. 


COROLLARY 1, From the above ** it appears, that 
one of the equal roots may alſo be obtained from either of theſe 
two quadratic equations, of which the firſt ſeems moſt eligible, 
1218 — a$ 


* 


420 1 
- ns the co-ellicjents of it are * complex than thoſe of the 
other 


Propoſed to find them. 


Ag aalzine 8 Mithed of fading the. 


3 By x x + Tarn Ix x+þ - 161=0, 
and IT + iB—2q x x+r=0, And theſe, | 


when po, become _ + = 16 o, 


* 2 0. 


= . "Er 6a 
e 5 
and x. e — 6 o. 


4 


 COROL.. 2. If both 72 = q  vanih, then, from either of the 


| quadratics we get * = 22 7 perfectly agreeing with the cubic- 
pr — 29 + zx 4 2 4 eie when p and 7 vaniſh, becomes. 


3x-4=0. And this equation is of uſe; beeauſe, 1 in this. 
| caſe, the theorem, fails, one of the n being = o. 


| EOROL. 3. From the equation 487 — 2 + 24x —1 =O, lie = 


when b and 9: vaniſh, 'becomes -4x*—r=0, we alſo get 


* 5 65 another expreſſion of the ſame value of x. 


COROL... 4- When. r=0, D=o, and from the equation 
* *+Cx+D=0, we have a C. 


KX AN NET TI 


If the equation * * r +4x + 12 o has equal: roots, it: ĩs 


Here 


4 Roots 1. an Moti by Diviflon. 427 
| Here þ=0, q= = 0, r= 4. nn. and 
A becomes = = =2, 


—2 
C | ARNE FO 6 
NT ag 5 _ * 
4.5 3 5 
oo HT „ 
3 
3 
and ab- . 
ee 13 


5 which being written for , the equation becomes 16— "+ +8. 
712; therefore 2 is one of the roots. 


The ſame value of x. may be diſcovered from either of the 


of the co-efficients being written in the firſt of them, it becomes 


x — 3 — So, where one value of x is 4 = 2. The 


other -quadratic becomes x* — 4 + 3 =o, one of whiſe roots is: 


EXAMPLE II. 


It being known that the equation & — 1 7 +1 3x =6=0 
has two equal roots, to find them. | 

Here p=1,. q==—7, r= —13, and = —=6; and A 
De, B=B, C==25, D-, DB-, A-C= 


RNS 1 


128600 1 D—-B 12800 
23069 ? and C © 12800.” I, One of the roots ſought. 


The 


quadratic equations mentioned in corollary 1. The proper values 


42 355 Murter Methilt er iR b. 
The ſame value of x may be found from eicher of che two 
general quadratic equations given 1 in corollary t. From the 


firſt of them we get one value. of x= — — 9 And from 


the 1 50 one e value — 579. — which | is alſo 1. 


* 


EXAMPLE III. 


* 


Given the equation x*— 7 e, in which" two values 


of 8 * equal to each other, to find them. 8 5 
. 2 =. corol. 3. 


Ba 3 


5 * * 
— 2 | — | e ; * ä „ 4 
5 — | 6 * 1 
| \ 4 
8 3 ; 3 | EY | : « 3 { 


* «+ 2. we have * = 


- 


EE ens 1 4 r reo 15 Pn 


roots equal to each other, and you make A =: 5 I B= 7515 D 
„ 7 . 2 5B—-3q Sar 13 
885 Frith "xa "OW" "Ar" 


„1 H and K , then fall one of the equal 


AD? A= "I>0 
K. 
values of x be = Poe” 


The inveſtigation of this theorem being altogether ſimilar to 
that of the laſt, it is unneceſſary to give it here. 

The difference of equations being taken as in the inveſtiga- 
tion of theorem II. it will appear, that one of the equal roots 
may alſo be had from any one of the following five equations, of 
which ſometimes one, ſometimes another, will be the molt 
<ligible. 


1 | 'P 


cha Retr ofa Bruton by ion. "i 
1. S 4% 9988) Sarda 
2 yr — 29 + 37x este. tere 
3. K T Ax T BX TCS=o. $247 01 ot 
4. x + Dr + Ex — 23 
5. * TGX TH = 
It is obvious, that, when 0 the work will be con- 
fiderably ſhortened; and when both þ and 9 are wanting, 
though the above formula fails, yet the __ root may be eafily 
obtained from the equation px* 24 +37% —-45x+8f=0,. 


which in that caſe becomes 37s —48#+5t=0. Whenever 


$15 wanting, F, in the ſecond cubic above, will be = o, and 
conſequently x may be found. from the quadratic equation 
_ x*+Dx+E=0. But in any of theſe caſes the equal root may 
be found by diviſion. However, the operation probably will not, 

in general, be ſo ſhort as extrafting the root of the quadratic; I 
will therefore haſten to give an. example or two of the uſe of: 
the theorem. 


EXAMPLE I. 


Given x* +x* —xf ＋ 0.09433 = * to find x. two values of it: 
being equal to each other. | 
Here =o, 72, rl, o, f 0.09433. and we get 


, 
B = | I= o- 2231 
C =-+0*2358 01241 
D= 40-4 = 010972 
E = —0:4238 = 185 
and x 5 


The proper values of the co- efficients being written in 1 


five. equations before mentioned, and ſome of them divided by 
the 


ITO r 
Derne 
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the oo· efficient of the higheſt power. of x, we "> theſe four 
equations, in each of which one — of « is one of the equal 
ones * Fe r 

* 's + ts. es the 

— 15x * +0*2358=0. e 
169) e ear 04238 . | 
x* — 0*2231X—@©'1241 = 0 

Now the moſt eligible equation is the quadratic * 40 · ax — 

0*42 38 = o, whoſe affirmative root is 4/0+4638] — 0:2 =d*481 bs 

agreeing with the value 'of x found above, but true to two 

places lower | in the decimal, n 


o a , "Me? 


EXAMPLE n. 


To. find hs two equal values of * in the equation 
%%% fo on pes pt tet 
The given equation being A by 5 we have 

* o- 3125 *+0:04687 5=0; and then, from the firſt of the 
five equations given abeve, We get 5* 062. 5* o, and 22. 
JL 0.125 O5. But from the ſecond of the n juſt 
mentioned, we have 0*93 id —0˙234375 = 0, 07 x =: 


O 2'23437S | 
O , and * = = 025. 5. 


Pris foregoing "Es pages it is evident, that rules may 
be made for finding the equal roots of equations of more than 
five dimenſions by diviſion; but the operations by them will, 
in molt caſes, be long and tedious. It is obvious, however, 
that ſuch equations — be depreſſed to to any dimenſion the alge- 
braiſt pleaſes. 

4 has indeed been ſuppoſed, that the number of equations 


That have equal roots ĩ is but ſmall, and, conſequently, that the 
chief 
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ments Are 


tainipg,abs our 160 f ubic in 
water, which was boiled during more than ito: hours, and 
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EQN; eie, an formed. a few — ago, as well by. 
D hrhtetg detterg 25, ;from; the,;Critigal Reviews: that m 
dorpe ag guite, overrtpracd.. by ithe fifth volume of. Dt. | 

PRIEST LA® py. 2 od, by an experiment quoted in the book igf - 
Mr, SNN on Air 31 invited ſome of my Kieads here to 
Uſt at MMF; ag experiwents, of which I will tert- i 
account., 1; told them the whole reſult which 

from them, if; my ſyſtem was founded on 
enplaining —_ beforechand. the theory of the- 
reſults, and proc „at the ſame time, t that, if 1 
Way A) * lach thopld. — lh * 1 firſt 0 diſcredit my.-own 
yitgrg, .. , had the latisfag Riqutg- ; | VANCE: them. that the reſult 
did fully aner my prediction and erpectation. Thaeſe experi- | | 
the following, all made in a bos kult ef * . ' 
JJ 
I expglcd to the ſun : ſhine ſix globular ber pla esp 


of ſpace, all filled with pump- 


works 
„ 
* 


natufe, 


2 92 7 F Ya 144 


Poe d gyite,; bot into 3 — On * poſe ae 


3$ny039% offt & dw NY 


a accels o of. Air to the water. 


N. ef 3 \ ty "34 
4 1 | 1. . We 
7 * „ . 1 | * 
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= omickboeduy * — = hay 


Exp. t In two of theſe veſſels I put as much of the conſerve 
rivularis (a water plant, claſſed by LINN vs amongſt the crypro- 
gamia as was cram to 9 8 955 Bs = * 4 an . 
_ FY 
Exp. II. In the two next veſſels fifpentiic by threads tied ts 
bits of cork, ſome pieces of woollen and ſilk cloth of different 
colours, as white, ſcarlet, green, and brown, having previouſly 
_ wetted them in ſome boiled walker, on purpoſe to free them 
from all air. . 

Exp. III. In the two remaining veſſels I placed acids at all 
Exp. IV. In another veſſel of the fame form and fize I put 

ſome of the conferva rivularis, and filled it with pu mp water. - 
All theſe globular veſſels were inverted, with their orifices 
immerſed i in veſſels filled with quickſilver, for the purpoſe of 
preventing effectually any communication between the contents 
of the veſſels and the atmoſphere. | 
Reſult of experiment I. The firſt two 3 der of 
the veſſels contained any air, and even the ſmall quantity 
of air, which here and there adhered in the form of a bub- 
ble to the fibres of the vegetable when it was ſhut up in 
the veſſel, had entirely diſappeared. The third day, in the 
morning, ſome air bubbles began to riſe from every part of the 
conferva in both glaſſes; ; and in the afternoon of the ſame day, 
a great quantity of air bubbles roſe continually from it. I took 

at that time the vegetable out of one of theſe veſſels. I plunged 
a wax — juſt extinguiſhed, into the orifice of this veſſel, on 
purpoſe to ſee whether the air, already extricated from the con- 
Ferva, was dephlogiſticated or not. The wax taper took flame 
immediately with an - uncommon ſplendour. After this I 
poured the half of the water from the globular veſſol into a 
common bottle, and corked it. I inverted this bottle afterw ards 
K k k 2 | my 


— bre c —— — — te bell! 
after which:4 cooled; the; whole, and / feuiui a good uin anrity of 
air colle tod in the bottle; which air proved! to be de pflegt 
cated: Mhen I drew the vegetable -out2 of the. plafs:veflel 1 
obſeruedlithd water to ſparkle almoſt ite Seltzer wer; or 
like avater impregnated by art with fixed air. The ybgetable 
which. Was fill kept in the ſecond bottle of exp. La continact 
to yield air in the ſun-ſhine, till it ceaſed to throw up ay mic re 
air, towards the ſeventhi:or eighth day of its being hut up 
i thevefiels; When, after this time; this globulat veſltl was 
ſhock the water became full of ſmall air bubbles, which for 
the moſt part roſe to the inverted. bottom of the. veſſel, 
great part of them ſettling upon thie vegetable, whiel appeared 
all covered with them. This ſparkling air, which became viſtble 
by ſhakwgthe glaſs, could not but be air originally! produced 


by the Zonſerva, and ſo looſely joined with the water, that it 
pr (oi in a 4 nen from it 81 thei motion of the 


be of 3 air r collected in hs 1 „This 
proveck to be of a very eminent quality, its goodnefs being of 
35 4 that") is to fay, that from A mixture of one meaſure. of this 
air, and as many meaſuce es of nitrous air as were -neceflary. | 
to, complete. the full ſaturation, there were deſtroyed three mear 
ſures. and e of a meaſure, the teſt being made with Abbé 
-FONT AH“ s Eudiometer, employed in the manner deſeribed in my 
book upon Vegetables, p. 278. et ſeq. The quality of this a air was 
ſuperior to that of any air 1 ever got from this plant in freſn pump 
water, its goodneſs. proying, in general, to be from. 260 to 3307, 
in the bot-houſe ; this was during the winter, for I never had 
| been 


been alle e eee in the 

3:4h+-xeafon. of; which-1,wall enplain elſewhere. -- ..; 
_ Theory A end,. Bailed water, having loſt its air, i is very Fe 
diſpoſetits'i imbibe it from all bodies which contain this. fluid ; 
ang, dbereforg. during the firſt day.or tW] O of. its expoſure to the 


4 & with the vegetable, this water abſorbed. all the air 
which the plant <emitted;; and even that which. had remained 
entangled between the fibres: of the vegetable when it was im- 
merſed in this, water. The water being at laſt ſaturated with 
this air copld take up no more; and thereforę, whatdver air, 
after this ſaturation, came forth from the vegetable roſe to 
the rop.iof the veſſel. The quantity af this dephlogiſticated 
air Was, ſmaller than that which an equal bulk qf the ſame 
plant. Commonly, yields. in freſh pump water, becauſe. a, great 
deal of air was at firſt taken in or abſorbed. by. the boiled: water.; 
which abſorption. does not t happen, or at leaſt is not ſo great, 
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* By, continuing, t to make experiments, 33 the * winter, i ig the b hot- 
houſes of the botanical gar den, I found that the conferva rivularis yi T 
gifficated air of s a much luperior quality to that 1 bad ever been able to "get i 
ia the Hubthnier:” in the open” air; whereas thoſe plants, fact as the rv 
Amiricaua,: thus triangalaris,” &c. which: yielded in the ſummet the beſt air, 
did ſcarce yield . any. in the winter (and (that. of 3 quality. ſcarce. better 
than common air) though placed next to the ü cquſerwa, The quantity of 
dephlogiſticated air I got in the winter from the confervda was ſo great, that as 
much of this vegetable as occupies about the ſßüce of one cubie inch coin 
monly yielded from 12 to 16 cubic inches of this air in the ſpace of three or four 
days, when the ſun. did ſhine, the quantity of pumꝑ · water heing about 160 cubic 
inches. The. een matter which Dr. FRIESTLEY 3 Peptions. g- pontaneouſh 
produced from pump-water, gave in the winter alſo tolerable quantity c of dephlo- 


1 12 4. '$ £13 4, 


giſticated a air, of a good quality, though n not ſo fine, or i in a ſuch large quatitities, as 
it is uſed to give: in the ſutnmer. It ſeems to be a general rule, that the greater 
the quantity of air obtained from: mn. in dhe. ſun fd the deter is its Aren 


of goodneſs. : 101 - 1er 2113 — 1 4 * 244 1 717501 — * $39 4. 
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rated with air. The: air, tk Cotszued t in he chang of a 
finer quality than that commonly obtained by. the ſame means 
in pump water; becauſe this air, being entirely free of Air dif. 
engaged from freſh water, muſt of courſe be fo much t e purer 
dephlogiſticated air. The water of the firſt veſſel, and which was 
taken out of it as ſoon as air bubbles began to riſe from the plant, 
{parkled like Seltzer water, and yielded by heat dephlogiſticated 
wu, becauſe 1 it was then already ſaturated with dephlogiſticated 
Air ifuing from the vegetable. The water of this vefſel being | 

hook, after the vegetable ceaſed to throw up any more air in a 
viſible way, ſtill continued to ſparkle; ; becauſe, though the 
; vegetable by loſing gradually its vigour, was at laſt no more 
able to throw up air in viſible bubbles, yet it had ſtill enough 
of its vital power left to keep the water faturated with dephlo- 
giſticated air, ſo as to ſparkle when ſhook. This vegetable, 

continually robbing the water of its natural air, found at laſt 
nothing more in it to ſupport its life, and therefore at laſt lan- 
guiſhed and periſhed; which it did ſo much the ſooner, from the 
contact of the dephlogiſticated air, with which the water was 
impregnated, and to which the vegetable had been all that time 
.expoſed, having hurt its conftitution (it is well known, that plants 
die in dephlogifficated air) and thus haſtened its death. The 
ſparkling quality of the water did not ceaſe entirely till the 
vegetable was quite deprived of its life. The water began to 
ſparkle every day very briſkly, by being ſhook after the appa- 
ratus had been expoſed an hour or two to the ſun-ſhine, during 
the time the vegetable was in its full vigour, and ceaſed to do 
ſo ſome time after fun-ſet, or after the apparatus had been 
withdrawn from the ſun's light; becauſe this vegetable, like 
all others, elaborates no dephlogiſticated air but by the 
6 influence 


Ma o * ved of the Gephlogiſtieated air, ceaſed: to ſparkle any 


ne thi Peer aeg 


pieces of cloth. eee TOON RA 1 * IH 


| 5 * 
extricats none from 3 


next day i it threw up an imm þ 

day it begun to throw up leſs, and ceaſed entirely abdut che 
ſeventh day, when the quantity of about fourteen eubie inches. 
chan that obtained in exp. I. Was collected. The water 


his water being expoſed to the fire, m an inverted: vefſel, yielded a 


ag | Peet an — a 


influence” of the Tot; "H ind beeafe this alt; being but 16oſely - 


united with the water, diſengaged" itſelf again foth it, and 
roſe do the inverted bottom of the veſſel. The water being 


tlie becamt agaii ſaturated with it, after whe apparatus 


120 fag i expo ofed hi, Turing 6 ſorne errpere to * . of 


Rea eh. II. No air at a was dues be this veſſel 
onltaitligg thi pieces of cloth, 3 three weeks * 


containing 


| the Any Frine. 1 


Theory” of exp. II. Boiled water, having loft its , could 
yield Ene, at leaſt till after a long time, when ſome degree 
f ortiption. took Place in de anin al © ib, Vis.” the 


$4 
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Reſult of exp. III. Not an atom af air has peut in this 


refſel, though it ſtood about two months upon the ſame place. | 


Theory of exp. III. e water 20 no air, che Apr could 3 


 Refult of exp. IV. 100 aſs gan to 5a air „ bubbles he 
very fame day, a little while after its expoſure to the fon.- The 
enſe quantity of them. "The fifth. 


logiſticated air, of an excellent qtality, though leis fine 


ſparkled, as does Seltzer water, je veſſel being ſhook; This- 


good quantity of air, which was ſo far dephlogiſticated as, to 
be able to kindle a wax taper juſt aN 2 the 
tenth tay the vegetable began to- die. 5 x 


e 4 


Theory 


than p. I becauſ lef of-the air. — dom dle kant was 
ablotbedbythis water than in exp. I. The ar obesinasw av hOt : 
a good as that obtained in exp. I.; deckyſe the air in this expe- 
riment was:ſomewhat infected by the air iffuing from the 
water, Which was but common air. The water {| parkled when the 
veſſal was ſhook, becauſe this water, though it had probably loſt 

ſome of its on air, yet had aſſumed a great deal of air from 
the plant , which air diſengages itſelf from the water very eaſily, 
5 * as n air does; the more ſo when the water is yd. 
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ſeems, e bas by u. no means much * ie to 
Vater, jo other words, has not ſo much affinity with it, as common air has: it ap- 
pears to be but looſely united with water, and quits it very eaſily by the water being 
' ſhaken, or even though the water be kept quiet,” May not this qualiry de looked upon 
45 4 providential bote? for thus tie dephlogiſticated a air, produced by water plants, is 
cantinually emitted by the water, and diffuſed through the common lock ; and for 
this reaſon the water, hen ſhook during the day · time, always ſparkled 1 cham- | 
paigne; becauſe at that time the water was always kept. ſaturated by the dephlo- 
gitticared ; air, iſfui continually out. of the vegetable. But the water ceaſed to 
ſparkle, Mr 'Havifg been withdrawn from the ſun- ſbine during ſoine hours; 
becauſe the dephlo giſtieated air, with which the water was ſaturated during the 
day- time (fuppoſing the apparatus to be kept expoſed to the ſun) being but looſely 
united with the water, diſengaged itſelf gradually from it, and roſe to the top of 
the veſlel. The ſparkling * of this water returned after the veſſel bad been 
expoſed afreſh to the ſun ; becauſe the vegetable, refiming in that Expoſition its 
daily operation, communieated a freſh fupply of de phlogi fficated air to the water. 
This ſparkling quality returned every day, as long as there remained any life 


in the vegetable; after which the water ſparkled > faces + (though ſhook ever ſo 
much) either by day or in the night, "4 


_ an/exaretmient of the plant is Hurtfuf to its cbſiſti 


quite ſufficient to put my doctrine out of all farther 
_ thoſe 


_ cabyay forbear- making ſorne ocker zetmachs by teh: dhe 


and the green matter ceaſe at laſf to throw up mere ar (H the 


ella, . ads, —— "i 0 
„ wites; wha! it has not boch thipofed ue UHͤb 
oof a waenbla; yields by heat nothitig Vt tvmragh air. 
— it uc that the air elaborated by this: Tat alen 
Win This, water was ſaturated, was real dephl; air. 
The vegetable at laſt languiſhed and began to die, beeauſe the 
water was impregunted with dephlogiſticated-alt;whibh: yr. 


des}! this water had at kf loſt te rhoſt . 
us on flock of common airy and with wis all the rut 
tive nouriſhing and phlogiſtic particles, whith were taken in by 


the plant, and warns ons: If fie to keep up veges 
table life. "y 3918; II F by = 35D 880. „ . 409 911} 


1-1AN theſe aan were « repeated erer uae uy | 
with the fame general reſults . 
Ichink the abovetnentioned facts will be n 12 
Adeſtiof. 1 
haue many more facts, perhaps equally” TelndnArative: with 


A 


2 juſt deſcribed; but, as this. Paper 18 e — 
in keep them for ſome other opOrturiy. However; 1 


point in queſtion may be ſtill Farther Muſtrated 7 5 ine 
11 it was the water, and not the vegetable, wiich Velged che 
dephilogiſticatsd air; and thus, if the reaſon why water plants 


0 an Rat 114 3.4 Gd 5's 13;4460- 54) 124 8 £87 12 7 8. 31 
* That AI 1 thrown. out 7 bring vegetables S Moſer the ſun· une, was 
already obſerveg by the rev. Sp HALES, as may he Keen i in ue of his Statical 
Effays, p- 110. The a apparatus which he uſed for this experiment js repreſented 
by fig. xvu., plate VII. But this, ineſti mahle philoſopher, hst eren ſuſpetling 
that this air way of a. peculiar nature, did not- colle it. 3 much 


wir from vegetables in vacue. 
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ads of Drs pR6806Þoviy r end nr 
er . dien denewed) «by et cha ger being at deſks. 
Need we ——— would /neceffatity 
lis abs #hvawaret, thus ſuppoſed” tefbe:deprivedier r, 
2 maar to-diftillad or boiled: aber; but itis quite 


ere his ver Water, inſtend of being enhäüſted 
* — it. 


air Sies evident, guns of being oel I 
Ae eee 64 Amber dees hen 
e in the ſun 3 and it will, when? i e in dt et x x6 
* e Vielck boy kſelf in che fun, but me 
good quantity” of dephlogiſticated a7. [he 
makter ceaſes es at laſt 10 Veld more air ir is chere 
aug becauſe the water i is exhauſted of air 5 but; on 
7. becauſe it is too much ſaturated with it, and that 
| an , huttful to vegetable life, and becauſe this 
has at wwe do its own natural air, and together with- this bir 
7 e noutifhing and phlogiftic een which: : are neteffary* 1 
* op the full vigor of plants. G ee e 4 11 ein. 
r it wid'the water, and not tlie vegetable, which furiiſhed 
"the ce in ated air, why: thould the air bubbles nor ſettle 
pidifferently's 0 5 eicher ſurface of the leaves? In this ſuppe 
tion, ho how: could. that admirable- regularity be accoutited fo 
"ie af th leaves Gf A vine and a me- tree are firſt — Ed 
Wielt Air bub 6s n tha ander \ fide; and all 'the& lehvesz of 
| laurg-ceraſius, af the Upper ſurface, g Ebis beter 'farfabe of the 
Leaves 18 expoſed to, the rays of the ſun? Why ſhould 
the air always ſettle. on molt . leaves. in the form of bub- 
bles, but never ſo upon the leaves of the tropeolum, majus, 
dat eh ſt during the firſt hours, but always in the form of 


d. 


 # 
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bags, "adhering , to t e upper edge of the leaves, and de- 
taching themſelves when they are grown to a eertain 
ſize, 


5 1 
s T7 


pc N " of 
ach which never hafpeng wiel leabes ne ovdingeioe? ; 
_ evhirees:the! greemiſtalksof Abig, plant: (the dd migine) 
are ſatbthꝑ fame time;glloconerad xv ich ſeparate dat: bullies? 
-More of; theſe; remagkable, appeapances/in-diffettat) plants jagyto 
che ſhe the-third-ſeQion: of mycboo on Vegertadles--347" ol 
Miche dephlogiſticated airy obtained by means: of vegetables 


5 — by — e alien ont 


| — he eee The dien rence h airs is 
2 I. never. r. pee cated, air From. leaves of 


26 905 ; Ges is — a Little how 299) 4 —— got. com- 
monly; from the above mentioned American Plants, an air 


to the er ale! 1 have eee r e ee 


. . 1 AF #9 / 5 P 


* I 1 erplained the fedod! of this Gee im that argc in y book, 
| here it d mentioned By the name of nur mo: 157901 70 Sl 


— eletem,;which groms; alma exery whete poo! ons 
of houſes, gives alſo a a very great quantity of dephlogifticated air of an eminent 


3;; 4 22 


qualit It * ſeem, that att 1 fleſhy p plants particularly excel in he quality 
of ven fine "dephlogititated Air, Lud met quantity of . The 4 Save Au- 
be L112 ricana 


in wer ns air depoſited. from ke water, and: purified. of Fs 


1 | neſs. as of above 3000, ſometimes ęyen of aboye 
4 3 50% jan a very fair day, this air being put to the: teſh, according 


' 
| 


—— — 


— . — . 7§r,ñ—ð1 . ES 
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96 with yidldedrthe: 
\dpfplogtheateg. aut) thnokipnntyh of ab obtained would: rar, 
ita ahn. to chE quantity; Ehe hv. 
bis as by ——ů— — air: behts u 
PropapR⁰ 49:the;hulk. oß tbe vegutablagmuch. morethantte he 
; of the nter. + Phis is very. eaſily; be obſervhd witl:. 
He afuthe.abere, mepziantil American plants. It ought to be 
always Ohſetved, that if tony leaves au crouded togethkr, 
then ada lone another ol much and therefore, in this caſe, 
-the-quanfiy of, air abtaing! will be proportionably;leſs,:and ats 
a qualitymworſe- 29063 d ert tu > LOC oi amc UBS RICH: 
' 1 gainalif the dephlogiſticated air, obtained from plants in 
waters was air Gicogaged from the water, it would follow, 
that a plan ſhut up in a tranſparent glaſs veſſel without: any 
Water Wand vield, no, ait lat all, nor increaſe the quantity of. 
Air {but vp Wkly che vegetable. The following experiment. I 
chink, Will he uffteient ta convince: any ang that this is far 
fror nag: the kaſe, Ipod in a glaſs tube. hermetically: 
\(chlog:ot one.cod,;a piece of an American plant, called carrus: 
hegNtrgmaitx raf this piece, berg it was cut from the plant, 
Was tightly ſgquteaed in a mall glaſs veſſel, in winch only ae 
much Water was kept as ſeemed to bo required tor k eehte 
gentus in fulh vigour. ſmeared: tho vegetable, and the orifſce of 
the, glaſs veſſel all around with foft wax, ſo that all communica- 
tion between the air within the tube and the water within the 
ſmall veſſel was cut off. I placed this tube inverted i in a veſiel 
Wo with, qvickſllver, keeping a column of ſome. inches of | 
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"ons I +45 ch , prodigious quantity of dephlogiticates ; air, that, in a. fair day, 


often Lot from one fi ingle leaf above 150 cubic inches of this air, of the 


ling! qurabiey.. 4 The cactus triangular is, cereus, ſempernioum arborum, and man 
thera give no leſs air. 


3 e the 


—— ap 
therdinaliny fliddiie cles he it Ide bf wHthiir thöztöbe 
to expabiby thei ofthe ſon'withont eſcaping; HRT 

apparat schach Med during wifew 1urk, ain — ſüh- ige, | 
Txooled the whole'ts' thelfhmetdegies? it poſſeſſed When it ws | 
expoſecl v the fun. Third dome byOphitiging'the Whefe in | 
a tub Het with wit whoſe degree of heat was feſtored"tol = 
the fame degtce it tha befere) 1-forhd the quantity f r 
within the tube remarkably inereaſed, and ſb far dephlogiſtt. 2 
cated} that à flame buraed in it with an increaſed”! 'bright-! | 
neſs,-and that one meaſure of ir joined to onè mbaſure of 
nitrous air occupied 0.64; whereas the ſame ait; befdre it! 
was *ſhat; up with the cereus was of ſuch à l degtee of 
goodueſs, thar one meaſure of it wich- one of nitrous oceu- 
pied 1406. Though this experiment may fully ſhew! that 
plants throw ont air in the ſun-ſhine;/ yet if another” plant, 1 
which does not by nature yield ſo much air as the cereus com- 
monly does, is ſhut up in a ſimilar tube, and expoſed tothe ſun. 
the ſame effect will not always be obtained. The reaforr of it 
is, that -platiesiabforb: a good quantity of common air as their 
nouriſhment at the fame! time that they throw out dephlogiſti- 
cated air. This fact, therefore, if conſidered by itſelf, will not be 
looked upon as equally demonſtrative with the above mentioned: 
ones. Phe teſult of this experiment may depend on the more or 
lets vigour of the vegetable employed, on the more or leſs bright- . 
neſs of the ſun's light, on the more or leſs heat the- vege⸗ 
table receives, &c. A cereus being a plant of hot climates _ 
bear mote lieat than / an European plant. All theſe eircum- 
ſtances, as well as many others, may make the iſſue of this 
experiment ſometimes ambiguous ; but the fact, as 1 have re- 


lated it, joined to the above mentioned analogous experunents 
if of 
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af DiipracitsrobdeMiv wiv beg Ari iaddificength garten 

0 ———— renn. rt al in-che; fumefHnOsCI U 
Jl: all. what d have\ſaid birkerty; m, natbeithonght ſuſhi- 
cieni tw ahkenuay theprepadicewuiuch:iÞn) bprizernbiys fifth 
dbb akin Mike Al. o bub Hf, maythaveprodiicced in 
— of ſotiie phliloſophers I qhm¹h mn 

tent; ad eaſt once, at the moſt beautiful ſcene whach) 
, beende beet le 


af of -antagave Amiricana, cut — 
pieces, is immerſed in a glaſs bell org jar fulb of pump water, 
inverted and expoſedb to the ſum in a very fair day in the middle 
of tlie ſuminer, hem this plant is in its full vigourtꝭ and when 
they hall have ſeen [thoſe beautiful and continuab ſtreams of 
air which ruſh from ſeveral. parts of this vegetable, princi- 
pally from the «white internal ſubſtanc of it, I will ber an- 
ſwerable for their g aſide all farther doubt about the truth 
.of my doctrine-. $0 012m I: Mun 232900! "0 400! 24 ,2qat: 4 
After having no F as I think an the cleareſt 
manner, that vegetables diffuſe through: our atmoſphere, in 
the ſun- ſhine, a continual ſhower of this beneficial, this truly 
vital air; and that plants immerſed in water, far from robbing 
it of all air, impregnate it fully with a better and more ſa- 
lubrious air; let us not paſs ſo wonderful, and hitherto not 
even ſo much as ſuſpected, an operation of nature, without ad- 
miring the deſigns of that infinite wiſdom, who has employed 
ſuch hidden, ſuch wonderful, and at the ſame time ſuch bene- 
ficial means to preſerve fron deſtruction the living beings which 
inhabit our earth; and let us conſider, whether it would not 
be worth while to attempt drawing ſome benefit from this new 
diſcovery, by making uſe of veſſels of water, in which ſome 
leaves of vegetables have been expoſed in the ſun-ſhine; by 
placing ſuch veſſels in our rooms; by ſtirring the water; by 
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fpcinking/zith ir ous Höhe- instead rok: vihig) for:this?pucpale 
common water -iby.i placing within her hauſeg vriſtead of 
flower. pte, wiches coeaining fon caxſervs f 4owlerir,ila plane 
tot deꝭ met ſerery -wherey; ſhopting forth with / che 
utinoſtiniaatianyiin/ wWatenbaſons, in alk tube and veſſels- in 
which wäter is kept. Is it poſſible; aſter all this, not to believe, 
that the Creator has multiphed this vegetable with a fimilar view 
to our benefit & This benefit we may naw; with ſome-confidenee; 
apply to our preſervation: hy honoring; this vegetable with a 
place in thoſe of our own rooms whichiare expoſed to the ſun, and 
krepirig it alive as long as we pleaſe; 8 which may b be done)by only 
pouring every day freſh water upon it, and ſqueezing gently now 
and then out of it the dephlogiſticated air with which the whole 
maſs ſwells tp almoſt as ſoon as the ſun caſts its rays upon it. 
The water itſelf, in which it has been immerſed, will now, | 
perhaps, be looked upon as too precious to be thrown away as 
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1. procjal, moſt commonly illyfrajed by .char ,of the 
Libelldla, or 7 13 dniſh- 


18, Drago cavog en of ade wth een 
went the naturaliſt ho. inveſtigates | the works, of the | great. 
Creator in his Wh. minute produQions. Accordingt to LEWEN= 
nor k, Hook, d gth ers, the cornea of moſt. inſects are Fg 
up of 2 n in EG number of ſmall, tranſparent, horny '| ENIES | 
each reſembling, in ſome degree, a ſmall wagnifying plaſs 
This ſtructure prevails 1 in the corneæ of inſects in general; but 
the Monoculus Pohypbemus, or King Crab, is, among others, an 
exception to this rule. 
The Monoculus Polyphemus, or King Crab, is a endl 
animal found in all the ſeas ſurrounding the continent of Ame- 
rica and the Weſt India iſlands, and which frequently grows to 
a very large fize*, I ſhall deſcribe ſo much of the Monoculus 
only as is neceſſary to point out the ſituation of the eyes, which 
have been looked upon as two in number only +, though in 
reality they are four. The largeſt. piece of the cruſtaceous 
covering of this animal, when ſeparated from the reſt of the 


ſhell, has very much the ſhape of a barber's baſon, or the fore- 
* Bossv's Travels, vol. I. p. 368. 
F Lix NI Syſtema Naturæ, tom. I. p. 1057. 
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pine of 2 — e ai 12 
bow as Lum expreſſes it, they are” I mne. 5 y 
iſhed by the terms large and ſmall, 'oe 
IT wete — bag 74 
. d de bett "in the cb eee e ae de 
The large: eyes are at a great — from each other: but the 
ſmall ones are cloſe together. It will appear hereaſter, that 
the large eyes are made up of a great number of ſmall, tranſpa- 
rent, amber - like cones, and that the ſmall ones are corn 4 
of one ſoch cone only; ſo that they may be divided into 
rith many cones, and eyes with a ſingle cone + The Se Ss, 
or ' thoſe with many cones, appear as two tranſy afent ſpots 
about the fize and nearly of the ſhape of a kidney bean, the 
concave edges looking towards each other, and the convex | 
towards the edge of the ſhell. If they be examined atten- 
tively, we may diſcern on their ſurface a number of ſmall de- 
preflions, which point out the center of each cone. 5 The . 
ſmall eyes, or thoſe with a ſingle cone, look' like two ſmall 
tranſparent ſpots, not larger than a pin's head; ' theſe,” from 
their minuteneſs, are eaſily overlooked, ſee fig. 1. JP N A. A. 
ſhew the large eyes, and B. B. the ſmall ones. IA" 
The appearances which J have deſeribed may be fe ſeen ble 
external ſurface of the ſhell with the naked eye; but 1 in Loder 
to n to a farther N of thy $45.99) the oornecæ 
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* This * the caſe, the eyes can enjoy no motion; in Ad: as” 
well as in ſome others,. the Monoculus Polyphemus differs from the genus ob fades 
whoſe eyes are placed on petioles, or ſtalks, and are moveable. 


. + The Greek words rohe kabee, and juorog xwreg, would .gxpreſa the denſe in more 


conciſe manner. Oeculi polyconics et oculi monoconici. n 
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whigh-dpnd-tlownward: and their points-upwarde nekt the eg 
fit t The £anes in general have an oblique dite · 


being dewalt t ranſpaxe 


t part, ana that chr augh 


conteal nes Always appeas! beautifully iMlumingted|-aft their 
C ed ag has 
nambes af there ch⁰e Ahe light from whatever 3 i 
and anna inp Gs imamed ate organ of: bght, ; which 
e aht reaſonably ſuppeſe is placed underacath; ther bert 
chin laſt, circumiance cane vnly be determined in a necent ub: 
naxer hen ſo lucky as to ſes. The 8e 
are not all of the. ſame length ; thoſe on the edges of the-connea 
ate the, longęſt, fm whence: they gradually diminiſh as they 
approach the centars:) wherg they * n S n the length 
of thoſe on the edges, 3 . > 09 e e ori ty 
-Avrthele-cones; if. ger —wplany _ light e ei 
ſubſtance, whey 1 6 Examined them I thaught they were | 
tubes; bye 1 have. einge viewed: them broken in different direo- 
tions, and am convinced they are ſolid tranſparent bodies. If 
they be viewed with a deep magnifier, every cone appears di- 
vides tranſverſely * two or three internal ce or partitions, 


WE have Made ſome attem 
8 wag a pts to aſcertain their mumber, and think they « amount 


* [This muſt be 5 if as eye be confilered in-its __ 1 i o 8 
„ This 


> e ds IM 
— ——— „ 
of ſeveral cones, one within andthe, the Mn et palbirioihVAag 
PP X 
Hig Wilt te farther enplainen by Sonddetiüg t | 
the NDO thay: bedividedinto layers, the dumbei-of kick, | 
hewever,' I eannet aſcertain; but once met withba chrnen in 
which the internal- layer and its con Was ſeparated from the 
external: lamina and their cones.” A portion of the interna, 
Hyer is hôwn fig. 4. and the cones, very much e 
witle their opts or partitions, are exhibited fig. * 
i ry well Known, that all: cruſtaceous- An epoſit 
their ſhells once a year, and are left with a ſoft, tender cover- 
ing which; aſter ſome time, -acquites' the hardneſs of the 
former ſhell; As the cornea in theſe animals is a part of the 
ſhell, it is reaſbnable to ſuppoſe, that the internal layer is left 
with the Toft covering, containing the rudiments of 'the future 
corned j and this is the more probable, from what J have before 
| obſerved,” that I have met with an eye where the internal . 

— was ſeparated from the more external ones, ſee fig. 4. | 
The ſtructure of the ſmall eyes being s leſs elaborate than 
1 the large ones, their internal ap earan e, when placed 
in the microſcope, will be def Ty din 2 ſexy.” Words. They 
conſiſt of an oval, tranſparer t, horny Plate; of” an amber co- 

| lour, in the center of which ſtands à fingle cone, —_ 
which and the oval plate the light paſſe; Re fig. 3. . 
Having thus deſcribed, as conciſely as poſſible, the fingular 
mechaniſm of the cornea of the Monoculus, I ſhall add a few 
words concerning their uſe. The lenticular ſtructure of the 
corneæ of inſets in general certainly aſſiſts in condenſing or 


* The ſmall eyes are analogous to thols {mall eyes of other” inen which 
entomologiſts have called flemmata. AYE Toes = po ee wb; He $16 
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Advantages of bis electrophorus in inveſtigating armoſpherical eleftricity, ibid. 
Ordinary conductors are never entirely void of electricity, ibid. Veſcription. and 


management of: the eleQrophorus, viii. et ſeq... When proper to uſe thavapparatey” 


and when not, xi. Uſe and advantages of imperfe& conductor xn Marble fab 
or boards preferable to all other planes, for imperſect conductors; ibid. Net very” 
den of marble edasliy Freper, aiii- Metal plates, aby- mens of vnsflifh may be 

uſed inſtgack of marble, ibid. Advantages of à varaiched plate abede the-common - 
$leQrophoyuns iv. Other planes may be fubflitiied,: wich equal advantage; intens 
of. wanble gr metal, ibid. Mi. Cant on's afferins, that ſtronget figns df dlectiiticiey 
may be ,obtgingd-at. the. time of an aurora horealis han at any other oed. 
xv. Better method, than ME Cavallo's: of: diſcotering the eee 0 bertain 


dodies, hi- The cleQraziſpark,odtined. from the evaporation of »wker; 
axix, And from various efferveſcences,.. which. produce inflammable, fixed;® nnd 


- Nitrous airs, xix.. The metal plate has a much greater capacity for holdinpeleRricitys 


in one Caſc;thap in othen ibid.. The intenſity of elæctricity muſti beiavebſely pr 

portional to the capacity of the body electriſied, pi]] l. The cnphα⁰ννννννν ToiidaRore 
18 not in proportion to the ſurface i In. general, but to the. ſurfaces which are free, or 

uninfluenced by an homologous atmoſphere, p. xxi. What the author means by a 


conjures conductor explained, ibid. Various experiments in confixmariog.. of the 
. ibid. et ſeg. Why an elechriß RNS Ms en mY 
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10 eee Method of producing” Aidct caloury and fades From ctbes vf iron chn- 
o Kt WAY" chy by dn" degrers of d, ib . The. Cornifle pordelain clays | 
 ſupplrcie; the intenfity and erb ſur ing che degrees of fire; pil 3g. Method 
* preparing them. for hehe purpeferf AA c eee 
e Keene. . His expert eee ſeed. See Hemp een, 2A 
Fusgeruld. Mr. See Thermometer, r e 290 ended, 
rel air, or the atrial acid. Is capable of ————— jel \Qunnot' be 
rep T from any @bMIKPH 2Donctere Rite; nud ere 196. Ber Fladririh, 
11 Sf Nu asbts, . ic een ee e eee e dlest 199010 
I gan On the pirviterteF,+hy" Mr. Hercbet p. 6 Diſfculty of aſtertaiting 
the HUME of Mie Bved ſturv, and from whax euuſes, p. 82. See glet. Tlſe noble 
8 y"Galites; und Frſt attempted by Hook, Flamſtvactz Molineux, 
and Bradley, of taking diſtances of ſtars from the zetith chat poſs very near it, 
©" thotigh it Fibel with regar® ko pufullax, has been productive of the rmoſt noble diſcu 
""'verles" bf Adother bature, p- BA: Remarks upon Bradley's method of finding the 
part, p. z, 86, He in Bande concludes chat the queſtion about paralu is 
weed and by, p. 5g, Diffientiies attending the method of zenitli diſtanoei p. 
6. The method take b Mr. Herſchel ca find the parallax, p. U. See Taſcepes. 
uten s ſtee from Every error the former is liable to, and by which the anhüal! 
Paralias, if it ſhould not exceed the tenth part of a ſecond, may {till become viſible, 
Aud Be Aſcertefed at leaſt tou much greater degree of approximation thar it ever has 
N "OILED 89. et fed. Ses Opries. High powers of magnifying abſoluiely neteſ- 
: | teh of the'/pirallax of the fixed ſturs p. 95. Two different ways tbſed 
© by dur Eelbel in ling che Aiſtamees of double ſtars, p. 99. With his method of 
. clafling them, p. 100. et ſeq. General poſtulata reſpecting the theory of the aa 
© parallax of double ſtars, &c. p. 104. et ſeq. - General obſervation on che time. u 
place where the maxima of parallax will happen, p. 177. 
eue. See Fixed Stars 


* 4 t. Rat ad —.— $1 LD" LL LIES 14 1 ® +7 3 by A NN * 
2 2 "DO —_— 3 , . FI * 2 _ — "1 a 20 * 4 a.” ; ou 7 
e e 
Gloeni, Count de. See —_—* 70: 75 31¹ ide 23570! * 
— Wilkacs. Vi gr of the Park of rere. COTE est! 
Ante 32 2 10 0. $10.5; im 


3 


a 


- - * 
gt Fs 3 PG TR. $f 
GEE *-> eos * 10 Lat ib . 2 ? 
4 1 * 7 12 3 ay ah - 
a de n l 
* | . ” 'S * 5 A of A " 4 .. 
G au ieee w _ R180 fy 


4 
/ 


8 5 
11 Gn 9 3 44 2 67 7 lan pe 
at e e e ee een Ut e 


* 


ee, Kc. „0 Men he 
ese ey ban the expoſure of 
pang ſruacion in different id pe 381. 
* NN eee 
experiment, ſhewing that- dun -them. LH 353S-- 0) 193 go; wang 10 
| Heat. Ser Thombinatets- [> 38590 819644 A rg ae eib 00902, cc. 
Heckinghams.-. See Lightning. N n e en 
Al,. rev. Job: . „ ne carat ele di ab e bonyh+ 
Heng jerd,"Chineles + Sarpriziog veget@ion of ws beds iin a months aſter che 
proper ſeaſon, p. 47. Deſcription of the plants, ibid. Maqocr Sf, gregariag. he 
- plans for the production of bemp, ibid. Deſcription, of the plants when, frinped, - 
p-. | Amazing weekly increaſe. in length, ibid...» Great ee , 
the cultivation of this plant, * the patronage of the lor che Bacou- 
\ ragement of Ar, Kc. ibid. Wr 0 4294087 tz Ut 4th, ia '3 en 1246 3 
Berl, William. A, paper 33 ſome doubts concerning the Biest raggnifying - 
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- | powers: uſad hy him, p. 173 · His preſent mechod of. determioing thaſs, powers, g. 7 5. * N 


Is former.cazthod of determining thoſe powers,. ibid e Neſerigt 
piece, made ſor that operation, p. 176. Advantages Ad ingon | 
ne wid. See Fired Stars, Dowbls Stari, Lan Micron ter, n ih 
5 Crofi, Salep- Entrat of the regiſter of the-pariſh of, ps 53 An aftual. fur 
made in the ycar 1780, p. 54. Diſeaſes aud Caſualties from 1779 to 1780, p. 55 
\: Nonbinall5abebiants actually ſurveyed every be years ſor thirty. years, ibid. Rea- 
ſoms of the increaſe and decreaſe of the inhabireitz in particular yenrs: ibid. p. 35. 


A account. the marriages in this pariſh can be df no uſe in political 9 „ 
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Laſiaite ſeries. A new method of uvefligating the ſums of, by the rev, Samuel Vince, 
M. A. p. 389. Part I. containing a new and general method of Fading the ſum, os 
thoſe ſeries which De Moivie has found in one or two, particular gaſes ; but whoſe 
method, :althoagh it be in appeagance general, will, upon trial, be found abſolutely 
en p. 390401. Part I. oontaining che ſummation of certain * 
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- Deſcription of, and the method of uſing it, by Mr, William Her- 
P. 163. | The natural impe eftions of the parallel wire-micrometer, ibid. The 
which is free from all thoſe impe! and has the advan 
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, deſcribed, | p. 165. In uſe, 'p- 167, C 


of 'this inſtrument erg p. 169. And exemplified, p. 170. 
this micrometer not confined to double F.. may be appli 
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Micrometer, + ror {ob wire ohe. See Lamp. KicFeitdater. 5 3 
Mineral alkali. See Saline 2 Mr. Turner, by a peculiar þ procefs, extracts 


ord ples Analyſis of two ; viz. . the —— — 77 
William Withering, M. D. p- 327. Particulars concerning tlie conduct bf E46 
proceſſes explained, p. 328. See Rowwley-rag-fone, Todd fone, 

Mabeau, Monſ. His method of calculating the number of inhabitants in a place, 

without a numerical ſurvey, p. 39. 

Molineux. See Fixed ds. | 

Monoculus Polybhemus (or King-crab) Linnæi. A microſcopic deſcription of the eyes of, 
by Mr. William Andre, Surgeon, p. 440. Has in reality four. eyes, though they 
have been looked on as only two, ibid. Which are immoveable, p. 441. And 


conſiſt of two ſmall and tyo Joye, ones, ibid, Deſcription of the large ones, p. 
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 kties on a the inner ſurface of the ' 3)aſs of thermometers, p. 79. ä 
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| Optics. Too much has hitherto been taken for granted in that re, p. 91. The 
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 Opeic pencil, | Obſervations on, p. 96. T1388 ene 
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Parallax of the fixed "tt See Fixed Stars. | . 

Perpetual motion. The idea of, a contradiQtion i in terms, P- 3 84. ene 

Peri, Mr. See Sulphur, | Yo 

Phlogifton, See Saline Subflances, The nature of i it explained, p- 195. Can never be 
produced in a concrete ſtate, ſingle and uncombined with other ſubſtances, ibid. 
The cauſes of inflammable air and ſpecific fire, which are different ſtates of phlo- 
_ giſton, explained, according. to the diſcoveries of Dr. Black, P- x96. See Nu 
Air, Inflanmable Air. 

Population. From Mr. Wales's . Inquiry into the preſent State of it in England and 
Wales,“ and different numbers of theſe Tranſactions, appears to be in 2 general” 
and progreſſive ſtate of improvement, p 35. ; 

Preſents, Liſt of, p. 445 5 

Prigftlev, Dr. See Saline Subſtances. By his new analyſis bas produced the volatile 

alkali free from the atrial acid and water in the form of air, p. 191. See Inflanma- 
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Rain. Account of a new kind of rain at Mount Etna, by the Count de Gioeni; i. 
Various conjectures concerning the cauſe of, ibid. Methods of analyfing it, to 
determine its origin, ii, ii. Which appears to be volcanic, iii, Not hurtful to 
animals or vegetables, iv. Its great extent accounted for, ibid. Table of the 
quantity of rain which fell near Barrowby near Leeds, by George _— why p- 
: | 71. 
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71. Extract of a regiſter of the 2 — and rain, at Lyndon in in 
Rutland, by Mr. Barker, p. 281. 


| Refraftion. Law of, explained, p. 58. $ ne 2 1? 
* Relazione' di un a nuova pioggia, ſeritta dal Conte de Giveni adi della 3' reggione 
dell' Etna, pP · 3.24. A Secs) . 1 At | £0. 4 5200 | ry YaT c 63A 


 Rowley-rag-ftone. See Mineral . oy Where hon — p. 329. 4 more obrious 
properties, p. 330. Experiments on, ibid. Concluſions from thoſe experiments, 
p. 332. Might probabiy be 1 n as a flux for re . 
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dale . Continuation of 6 experiments and obſervations on the ſpecific 
_ gravity and attractive powers of various ſaline ſubſtances, by Mr. Kirwan, p. 179. 
Some miſtakes in Mr. Kirwan's laſt paper rectißed, ibid. Tables conſtructed in con- 
ſegquence thereof, p. 182. et ſeq. The quantity of pure acids taken up at the 
point of ſaturation, by mineral alkali, examined, p. 188. Ditto by the volatile 
alkali, according to the experiments of Dr. Prieſtley, p- 191. Ditto by calcareous 
| earth, p- 192. Ditto by magneſia or muriatic earth, p. 193. Ditto by earth of 
15 allum or argillaceous earth, p. 194. Ditto by phlogiſton, p- 195- Of the quan- 
tity of phlogiſton in nitrous air, p. 211. Of the quantity 'of ditto i in fixed air, p. 
213. Nature and origin of fixed air examined, ibid. Various opinions concerning, 
and experiments made on, different kinds of air, p. 21 ; 229. Mr. Kirwan's account 
"thereof approved by Dr. Prieſtley, p. 230. Of the quantity of phlogiſton 3 in vitrĩolie 
air, p. 231. Method of purſuing that inquiry, ibid. Of the quantity of phlo- 
Wo in ſulphur, p. 233. Of the quantity of ditto in marine acid air, p. 235. 
3 ſhewing the ſolubility or infolubiliry of, in n alcohol, * Dr. Withering, 
b. 336. 
Six, Mr. James. See Thermometer. 
Lag, or vitrified cinder. How produced, p 51. 
* Smeaton, John. See Coll; ;fion of Bodies. 
Snmelting bouſes, The large furnaces uſed were e a molt friking reſemblance of 
the eruption of a volcano, p. 51. 
Specific fire. See blogiſton. | 
Specific gravity. See Saline Subſiancts. 
Stones. Showers of, thought by the ancients to have * miraculous rains, difcorencd 
to be volcanic, ii. Their being mixed with water accounted for, p. iv. 
Sulphur. See Inflammable Air, Saline Subſtances, Method of eſtimating the quantity 
of fixed air produced during it combuſlion,, p. 233. All the attempts hitherto made 
5 to determine! its conſtituent parts evidently defective, pe 2 34-,, Its ſpecific gravity 


ben weighed | in water by . Kirwan, and in oil by Mr. rat P- 235. 
002 Tables 
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Tead-flome. See Mineral Subflancer, The mode of its firaification fully _ accurately 
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; »+Acqoupt of, an. improved. ohe, by Mr. James Six, b. 22 Legs heszence 

[attending the, thermometers. an common uſe, ibid. Which Van] Swinden, Mr. 

Kreſt. bord Charles Cayendiſh, Mr, Fitzgerald, bc. have endeavoured. to remedy, 
Abid+.Peſeription,of, Mr. Sir'z, p. 13. Which in ſame reſpetts reſembles. that of 
M. Beznougli.apd Lord. Charles Cavendiſh; dat differs in the effential property of 

| hewiog, how . high. the. mercury had riſen in the obſerver's abſence, pe d: How 

that * aol is effected, ibid. How to rettify this thermometer after. an gbſerxa - 


tion, without diſturbing the mercury, p. 7 5. Method of depoſiting it, without 


| hanging up, and of preventing the mercury ſhifting its place in che ſpirits within the 


tube, p. 76. And of making this thermometer a mercuzial ane, ibid. Other in- 


 +.conveniencies attending che common thermometers removed by this, p. 77 Mr., Sixs 


. different methods af conſtructing his thermometers, p. 78. Method of adjuſting the 
diviſions on the ſcale to the inequalities of the tubes, p. 78. See Nallet, „ 


An attempt to make one for meaſuring che higher degrees of heat, from 


a red heat up to the ſtrongeſt that veſſels made of clay can ſupport, by Mr. Joſiah. 
Wedgwood, p. 305. Uſes to which a meaſure for the higher degrees of heat may 
be applied, p. 306. Inconveniencies ariſing fram the want of it, ibid. See 
Fire. Manner of conſtructing the thermometer, p. 308. Qbſervations which 


occurred in uſing this thermometer, p. 311—322. Analyſis of the clay « of which 
the thermometric pieces are formed, p. 32 3—326., 


of, } 


deſcribed, by Mr. Whitehurſt, of Derbyſhire, p. 333. Its more obvious properties, 
ibid. Experiments on, ibid. ' Concluſions from thoſe experiments, p · 335+ 


Torkſe, John. His account of a monſtrous birth in the Eaſt Indies, p- 44+ 
Turner, Mr. See Mineral Alkali. 


Tweer. A term uſed in ſmelting iron, explained, p. 51. 
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Fegetable kingdom. Some farther conſiderations on the. influence of, on the * 

creation, by John Ingen-houſz, p. 426. Account of ſeveral experiments, demon- 

ſtrating, that vegetables diffuſe through our atmoſphere, in the ſun-ſhine, a conti- 
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medium whoſe reſpective denfity i is known, p. 58. See Leibnitz, Refraftion. * Procſe 
"that" We" Wtrrations! in 4 teleſcope filled "with" #" dente uid vit Preciſefy aghts® 
with tit b DE Bradley. only in the cafe of the rays moving Twiſter iti the medivin | 
chan in ir, in the ratio” afligned by Sir Tſaze "Newton," and that this famedbſ3-bf 
| aberrarioh' wil irfelf be à proof of light being ſo accelerated Withit/ the teleſcope, 
© p66 et ſeq . © Propolitions concerning che viewing à ſübject, when the denſe Add: 
within the teleſcope i is confined by Wanner any figure, p- 65. mee 
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1, Account of a new Kind of Rain. Written by the Count de x 
Gioeni, an Inhabitant of the 3d Region of Mount Etna i 1 
communicated by Sir n B. E. B. F. R. & —_ 
Bon ha = 
4 

Volat per Mare magnum cinis decobtur, et terrenis nubibus 7 
excitatis, tranſmarinas quoque provincias pulvereis guitis . 
 implevit..  Cas510D. lib, IV. var. epiſt. 50. 1 

HE morning of the 24th inſtant there ape! here a 


moſt ſingular phenomenon. Every place, expoſed to ha 
air, was found wet with a coloured cretaceous grey water, 
_ which, after evaporating and filtrating away, left every place 
| covered with it to the height of two or three lines; and all 
the iron- work that was touched by it became ruſty. = 
Ihe public, inclined to the marvellous, fancied various 
cont of this rain, and began to fear for the animals and 
vegetables. 
In places where rain water was uſed, they abſtained from it: 
ſome ſuſpecting vitriolic principles to be mixed with it, and 
others predicting ſome epidemical diſorder. 
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is 
Thoſe who had obſerved the exploſions of Etna twenty days 1 
and more before, were inclined to believe it originated from 10 
one of them. i 
The ſhower extended from N. x N. E. to S. 1 SW. over the 1 
fields, about ſeventy miles in a right line — the vertex of If | 
Etna, il 


VoL, LXXII. A 8 : en 


3 Count de Gioen?'s 5. Accbunt 7 


There is nothing new in volcano's having thrown 1 up fand , 
and alſo ſtones , by the violent expanſive force generated 
within them, which ſand has been carried by the wind to 


diſtant regions. 
Bot the colour and ſubtilty of tte Wec sb doubts 
concerning its origin; which increaſed from the remarkable 
circumſtance of the water in which it came incorporated 3 
for which reaſons ſome other e or "Oy was fuſ- 
pected. 0 
It became, therefore, necellry by all means to aſcertain: the 
nature thes matter, in order to be convinced of its origin, 
and of the effects it might produce. This could not be done 
without the help of a chemical analyſis. To do this then with 
certainty, I endeavoured to collect this rain from places where it 
was moſt probable no heterogeneous matter would be mixed with 
it. I therefore choſe the plant called Braſſca Capitata, which 
baving large and turned-up leaves, they contained enough of 
this coloured water; many of theſe 1 emptied into a veſſel, 
and left the contents to ſettle till the water became clear. : 
; Fhis being ſeparated into another . veſſel; I tried it witlr 
vegetable alkaline liquors and mineral acids; but could obſerve 
no decompoſition by either. I then evaporated the- water in or- 


5 der to reunite the Lubſtances: that might be. 1 in ſolution; and 


* The 3 of. CASSIOD. . prefixed to this account is ; firengthened by 
SENECA, in his 2 lib. de Pueft, Nat, © 

Etna aliquando multo igne ab undavit, ingentent* vim arenæ wrentis Nen, involurs . 
dias pulvere, popreloſyue ſubitu nox terruit. 492 

But without having recourſe to the numerous oo accounts of this FT 
cano, and of Veſuvius, we have, within theſe twenty years, ſeen many of thoſe 
rains in Sicily originating in Etna; and the laſt, preceding the eruption of laſt 
year, was compoſed of little fragments of bituminous pumice ſtone, or. fumie. 

The ſtone, deſcribed by PLINY, which fell in Thrace, the ſhower of ſtones: 
on mount Albano after the ruin of Alba, which Livy mentions, and many 
others of like nature, remarked by the ancients as miraculous rains, have 
been diſcovered to be volcanic. As to Etna we have, in our days, ſeen new moun- 
tains formed by the ſtones, or rather the lava; and as to the ancients, beſides 
STRABO and many others, the poet PpIVDAR Writes, that aliguando non lantum 
rivos igneos ejecit, ſed ſaxa Zuita. PIND, ap Brit. lib. V. c. 14 p. 2. 


+ In many of the writers on Etna, ſhowers of ſand, or other productions, 
—_ with water, are not to be found. 


2 * | touching 


© "'@ How Kind of Rain. © If. 
wuching it again with the aforeſaid liquors, it ſhewed a flight 
efferveſcence with the acids. When tried with the ſyrup of vio- 


lets, this became a pale green; ſo that I was perſuaded it con- 
tathed a calcareous falt *®. With the decoction of galls no preci> . 


pitation was produced. 


The matter being afterwards dried in the ſhade, it appeared 


a very ſubtile, fine earth, of a cretaceous colour, but inert, 
from having been diluted by the rain. 1 
I next thought of calcining it with a ſlow fire, and it aſſumed 


the colour of a brick. A portion of this being put into a cru- 


cible, I applied to it a ſtronger heat, by which it loſt almoſt all 
its acquired colour. Again, I expoſed a portion of this for a 


longer time to a very violent heat (from which a vitrification 
might be expected); it remained however quite ſoft, and was 


_ eaſily bruiſed, but returned to its original duſky colour. 


From the moſt accurate obſervations of the ſmoke from the 


three calcinations, I could not diſcover either colour or ſmell 
that indicated any arſenical or ſulphureous mixture. 
5 _— therefore calcined this matter in three portions, with 


me, that this earth contains a martial principle in a metallic 
form, and not in a vitnolic ſubſtance h ; 

The nature of theſe ſubſtances then being diſcovered, their 
volcanic origin appears; for iron, the more it is expoſed to 
violent calcination, the more it is divided, by the loſs of its 


phlogiſtic principle; which cannot naturally happen but 


in the great chimney of a volcano. - Calcareovs falt, being a 
marine ſalt combined with a calcareous ſubſtance by means 


* Tried likewiſe with a ſolution of lead in the yegetable acid, it loſt its natural 


cColourand its tranſparency, and became milky, I ſhould be inclined to believe this 


to be the effect of the alkiline particles, and thus account for the effloreſcence 


on the iron's being expoſed to the air. _ = 
+ Becauſe, otherwiſe the water would not have produced an efferveſcence 


with the acids, but would have ſhewn it with the alkalies ; and, in the triple cal- 


cination, the red colour would rather have been increaſed than diminiſhed, 


three different degrees of fire, I preſented a good magnet to 
each; it did not act either on the firſt or ſecond ; a flight at- 
traction was viſible in many places on the third: this perſuaded 
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281 heat *, canner; be acre compoſed than in ae wh | 
s to their dreaded effe@ts-0 on animals ang e every 
225 knows the adyantagequs uſe, in medicine, both of the one 

the other, and this in the ſame form as dr are thae or 
pared in the great laboratory of nature. 


Vegetables, even in flower, do not appear in the leaſt mace- 


— which has formerly happened from only ſhowers of 
ad . {3,211 1- 


How this volcanic productian came to be mixed with water 
may be conceived j in Variqus ways. 

ly ſurrounded with 

ummit, which, is 


Etna, about its middle regions, is gener 
clouds that do not always riſe aboye its 
2900 paces { above. the boy el of the ſea. / This matter being 
thrown out, and — upon the clouds below it, may 
happen to mix and fall in rgin with them in the uſyal way. 
It may alſo be conjectured, Kar the thick ſmoke which the 
volcanic matter contained might, by its rarefaction, be cat- 
xied in the atmoſphere 1 4 winds, over that tract of 
n 1* and then, cling ip. a as to condenſe and become 


ſpecifically 


„The bank of ume · lone may indeed * the compoſition from whence 
reſults the calcareous falr : but 1 it is evident, that ſuch a n could only ne 

ceed from a volcano. 
Many and repeated experiments on the produce of Etus have perſuaded. me, 
that marine ſalt is one of the chief and moſt abundant mex/frua which excite the 
efferyeſcence of a volcano, or that it is the baſis of it (as a friend of great knowledge 
has lately made me believe). I find calcareous ſalt in the old lava, and common falt 
ſublimated to ammoniac in the fiſſures and openings of the new irruptions. But 


thiz is not the place for that which requires a larger volume. I may, pee. lay 
more of it on another occaſion. 


? I have repeatedly obſerved, that the ſand-ſhowers of our mountain are moſtly 
compoſed of calcined matter, and of little cryſtals of ſchorl, with a ſmall portion 
of arſenical and ſometimes ſaline ſulphureous particles, which unites the 


ſchorl to the other ſubſtances, ſo-that the particles or grains are n W 
Sometimes the rain falls to the ground ſtill warm. 


The meaſure of the height of the mountain has twice come out = da thus 
delcribed; not, however, that I give it for certain, well knowing that altimetry 


requires exact inſtruments and repeated obſervations. mean to try it with the 
barometer, when convenient. 


1 That this hypotheſis may not appear exaggerated as to the quantity of ſmoke 
that 


R bal MS a new Kind of Rai: 


gabe heavier than the ay might "Oe * that co- 
loured rain. 

I muſty” 7 leave ts philoſophers (to. with. thie 
knoweg of. natural agents belongs) the examination and 


explanation bf ſucks phenomiena, . — to obſerva 
cog ane canes TOE”: 


"T3 — 


P. S. On Friday the 1 of May, adout a ** paſt three 
in the afternoon, a ſlight ſhock of an earthquake was felt in 
the country about Etna, which became more ſenſible at ſome 
diſtance from the mountain: its direction was from north to 
| ſouth. The volcano had continued its flames and exploſions; 
and the vight before, a column of ſmoke, .compoſed of globes 
as it were piled upon each other, had r over the crater 
to double the height of the mountain, as far at leaſt as one could 
judge at the diſtance of twenty- two miles, which the vertex is 
in a right line from this c . Fhis remained the whole 
night perpendicular, only one 0! 
lengthened out to the weſttrard ffbm the ſummit. Now and - 
then all the inſide of the column, and of the lengthened out- 
part, became illuminated by eledric fire, which was of a deep 
red colour, and gradually went out again, beginnin g at the 
bottom, in about two — 8 


that muſt be ſuppoſed, I ſhall mention what was obſerved by crczro : Cratete 
flamma erumpit, fumo mixta tam copioſo, ut, dum Boreas ſpirat, Melitam uſque per aera 
illum ſublimem propellat ad 1x. millia paſſuum ſpatixm. c1c. de Nat. Deor. lib. II. 

* WALLERIUS (in his Mineral. = II. Hidrol. & 5.) ſays: La Phyſique eff plus uni- 
werſelle dans ſes tes, et plus philoſophique dans ſon examen, le phyſicien enviſage, raiſonne, 
\ explique, le naturaliſte regarde, ramaſſt, et range; celui- ci vous dira il exifle tel corps 
dans la nature, il eft fait, ſoit au dedans, ſoit au dehors de telle ox telle maniere, il eff de 
rel ou tel regne, claſſe, ordre, eſptce, varitts; celui la enn. vo expliquer le 5 canſes 
de ſon exiflence, de ſes formes, et de ſes proprittes. 

The illuftrious LinnN&vs, in Anal. Tranſalp. anno 1740, $ 2. ſays thus : 
Phyſica eff ſcientia de qualitatibus elementorum, hiftoria naturalis autem circa cognitionem 
corporum naturalium verſatur. The true naturaliſt ought to be learned both in 


phyſics and in chemiſtry; but fill we know not where the diviſion between the 


2 


tuo ſciences is. 


of the globes had ſeparated and 


r — O_o 


ay 4 a — — Ze ea. __—_ 
— 


. 4 * Jul. m de ——_ c. 89. 
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i habe de Gioeni's Account of a a new Ki ud of Rain. 


The fire has continued on the crater till this day, May hz 


cog red-hot mafles or ſtones, which "relling beautifully 


down' the cone, have illuminated this regien; ſome lava has 
run over from the crater towards the W. N. W. but without 
having force enough to burſt the fides or walls of the volcano; 


ſo that we may apply the hiſtorical paſſage, Marco AMLIO c= 
AUREL1o. Coſſ. /Eina mons terremotu, ignes ſuper verticem late. 
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I. 07 the Method of rendering very. ſenſible the weakeſt Natura! 


er Artificial Electricity. By Mr. Alexander Volta, Profeſſor 
of Experimental Philoſophy in Como, &c. Sc.; communicated 


VR TA 
1. T will be readily allowed, that an apparatus capable of 


I rendering perceptible, or, as it were, of magnifying the 
ſmalleſt, and otherwiſe unobſervable, degrees of natural as well. 


by the: Right Hon. George Earl Cowper, F. R. S. See p. 237. 


= 


as. artificial electricity, is of great advantage to the ſcience of 


electricity in general, and. eſpecially for the inveſtigation of. 


atmoſpherical electricity, which by this means may be ren- | 


dered very ſenſible and conſpicuous when it is not to be diſco- 
vered by common atmoſpherical conductors. This method is 
founded upon a particular uſe of my electrophorus, which is a 
machine well knoyn to eleQricians. «© 
2. Whenever in obſerving the. atmoſphencal electricity no 


0 degree of it can be diſcovered by the ordinary methods of per- 


ther any electricity at all does or does not exiſt in the atmo- 


it only be ſo ſmall as not to affect the electrometers employed. 
An ordinary conductor, erected in the beſt manner for the pur- 
poſe of obſerving the atmoſpherical electricity, when the ſky is 
ree from electrical clouds, ſeldom or never ſhews any ſigns. 
of electricity. In that caſe, therefore, if we rely upon the 
common electrometers, even the moſt ſenſible, we muſt con- 
elude, that neither the conductor nor the atmoſphere, fo high 


as the conductor reaches, contains any electricity: but by. 


means of the apparatus I am going to deſcribe, it will. be 
found, that the d conductors are never entirely void of elec- 


fr city, . 


\ 


forming thoſe experiments, it. is difficult to. determine whe-- 


ſphere at thoſe times; fince it may exiſt, and the quantity of 


vin 7 On the Method af ning very Fr 


trici and it muſt be conſequently concluded, that the air, 
whic 3 them, is alſo at all times electrified. This 
method not only ſhews the exiſtence of electricity, but gives 
alſo room to aſcertain whether it is poſitive or negative, and 
that when the atmof pherical conductor itſelf is not capable of 
attracting the fineſt thread; but if the conductor were to ſhew 
any very ſmall attraction, then, by means of our apparatus, 
there may be obtained even ſtrong ks. 
1 electrophorus in this cal might 6 better de- 
ſerve the name of electrometer, or micro- electremeter, but 1 
had rather call it a condenſer of electricity, for the ſake of uſing 
a word which expreſſes at once the reaſon and cauſe of the 
f phenomena to be treated of in this Paper, as will be made 
evident in the ſecond part. 
The whole method may be kellerd to the he Glowing few 
obſervations. I. An electrophorus muſt be procuted, the refi- 
nous coat of which muſt be very thin, and cher not at all elec- 
co or, if electrifed, its "deaticiry be entirely , extiu- 
utfh 
. II. Its uſual metal plate muſt be laid upon this refingus and 
unelectrified late, in full and flat contact; but care muſt be 
taken that it does in no point touch the lamina of metal ; pal 
| which the refinous ſtratum is uſually faſtened. 
m. Thoſe plates being ſo conjo inely placed, a conducking 
communication, viz. a wire muſt be brought from the atimo- 
ſpherical conductor to touch the metal Plate of the electro 
Peer and to touch that only. 1 
IV. The apparatus muſt be left! in that ſituation for a cer 
tain time, vg. till the metal plate may have ac To a ſuf 
cient quantity of electricity through the con ing commu- | 
3 which brings it from the  emoſpherital conductor : 
ry fowl 
. Laftly, the conducking communication muſt be [ds 
from the contact of the metal plate: : the metal plate 1 
then ſeparated from the reſinous one, b liftin gi WP by it 
inſulating handle, after which it is in a ſtate o att ra ing, of 
electrifying an electrometer, or, if the electricity i 18 ſufficiently 
ſtrong, of giving ſparks, &c. at the fame time the atmoſphe rica 
conductor 


— 


the' "weakeſt Noturat or rt " E g. 


conducto 
{mall figns af 1 

4. It was mentioned above av.) that the conducting wire 
We be left in contact with the metal plate for a certam time, 
the length of which, however, is not eaſily determined, ſince 
it de 5 upon variable circumſtances. When the conductor 
itſelf ſhews no ſigns of electricity, then it will be neceſſary to 
leave the 2 — as directed above, during eight, ten, or 


more minutes. But if the conductor itſelf is capable of juſt 
| attracting 4 very ſmall thread, then 1 11 will be ſufficient to leave : 


the 


ratus in contact as above mentioned, for a few ſeconds 


electrical appearances. 


ucdor itſelf ſhews either no electricity at all, or exceeding 


only, in order afterwards. to obtain from it ** conſpicuous 


; W {of 


5. Reſpefting the conducting communication between the 


atmoſpherical conductor and the metal plate, care ſhould be 
taken IS) it be made of the feweſt joints poſſible, or rather of 
one piece, fince the difficulty of tranſmitting very ſmall quan- 
tities of electricity 15 conſiderably increaſed by every interrup- 


when a chain is uſed for that purpoſe. 
. As for the ee to be uſed, it muſt be farther re 
marked, firſt, that its being very thin, as mentioned above, is- 


the reſinous ſtratum is, the greater quantity of electricity can 
be accumulated into the metal plate laid upon it; which is 
the caſe whether the electricity is brought to it from the atmo- 


electric power. The thickneſs of one: fiſtieth of an inch, or. 
that of a common coat of varnith, is very proper; whereas 
if the reſin was an inch thick or more, the experiments would. 
anſwer very badly. 


7. Secondly, the ſurface of the refinovs firatuin.” as well as 
the under ſurface of the metal plate, muſt be as plain and as 


ſmooth as poſſible, in order that the two ſurfaces may coincide 


more perfectly when laid one upon the other. It is well known 


how much this circumſtance favours the effect. of the electro- 
phorus; for this reaſon, in my publication: on that inſtrument 
1 recommended: 


tion, and it may hereby be quite obſtructed, as is often the cale 
of great importance; it having been obſerved, that the thinner 


ſphere, as in the abovementioned inſtance, or from any other 
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1 of en _ * 
mended” it as à ching eſſential to obſerve *: but this 


circumſtanet — wien the fame apparatus is 
to Erze ana condenſer of cdechrcnv. OTE 


8. Laſtiy, it deſerves to be repeatedly and particularly ob- 
eres dw ebe reſmous plate, when it is to be uſed for our 
experiment, ſhould be quite free from any the leaſt electricity, 
-otherwiſe the experiments cannot be depended upon. If, 
therefore, the teſimous plate has been excited before, ſo as 
to remain in ſome meaſure electrified, all poſſible care ſhould 
be taken to deprive it of that electricity, which however is 
not eaſily done. The maſt effectual method of doing it to ex- 
poſe the reſinous plate to the hot rays of the ſun or to the 
fre, ſo that its ſurface may be {lightly melted, by which means 
it will entirely loſe its electricity +. The flame of a candle, 
or of a piece of paper, will eaſily deprive the reſin of its elec- 
tricity, F. its ſurface be paſſed over the flame. In order to ob- 
ſerve whether the reſinous plate is quite free from any electri- 
city, the metal plate muſt be laid upon it, there it muſt be 
touched with a finger, and afterwards, being lifted up after the 
uſual manner, it muſt be preſented to a fine hair; for if the 
hair is not attracted, you may conclude, that the reſinous plate 
has no electricity, and conſequently the apparatus is fit to be 
uſed as a condenſer of electricity. 

9. Were I aſked, to what degree the cleftrivity might be 


| condenſed, or how much the electrical Phenomena could be 


— See the two lan addrefſed to Dr. PRIESTLEY, and publiſhed i in the Scelta 
 Opuſeuli intereſſanti of Milan for the year 1775. 

+ It has been believed for a long time, that to heat, and eſpecially to melt, 
ſulphur and reſins, was ſufficient to excite in them ſome electricity; but except the 
tourmalin and ſome other ftones, which are really excited by heat alone, the 
reſins and ſulphur never become electrified by that means, except when they have 
by ſome means or other ſuffered any friction. The miſtake, as Father ztzccarra 
obſerved, was occaſioned by this, viz. that even the leaſt friction of the hand, 
or other body, is ſufficient to excire ſach ſubſtances in thoſe favourable tircum- 
ſtances ; without which friction, thoſe ſubſtances, melted and left to cool by 
themſelves, are ſo far from acquiring any electricity, that they loſe every veſtige 
of it in caſe they were excited before the fuſion, as may be eaſily proved by 
experiment: nor ought this to appear wonderful, fince fuſion or a ſtrong degree 
of heat renders Ty body a conductor of electricity. 


increaſed 
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-increaſed by this apparatus; I would an it is not eaſy 


upon various circumſtances; 
however, cæteris paribus, the augmentation is greater ãn propor- 
tion as the body which ſupplies the metal plate with the elec- 
tricity has a greater capacity, and is larger in proportion as the 
electricity is weaker. Thus we obſerved above (& 2. and fol- 
lowing) that if the atmoſpherical conductor has barely power 
enough to attract a very fine thread, it is nevertheleſs capable 
of infuſing ſuch a quilntity of electricity into the metal plate of 
the electrophorus, as to let it not only actuate an electrometer, 
but even dart ſtrong ſparks. But if the electricity of the atmo- 
ſpherical conductor is fo ſtrong as to afford ſome ſparks, or to 
let the index of the electrometer riſe to five or ſix degrees, 
then the metal plate of the electrophorus, which receives tlie 
electricity from this conductor, according to our method, will 
certainly let the index of the electrophorus riſe to the higheſt 
degree, arſd will give a ſtronger ſpark, yet it may be plainly 
perceived, that the condenſation is proportionably leſs in this 
than in the other caſe. The reaſon is, becauſe the electricity 
cannot be accumulated beyond the greateſt. degree, vis. when 
the electricity is increafed ſo much as to be diffipated every 
way. Therefore, according as the electric power, which ſup- 
plies the condenſer, is neareſt to the higheſt degree, the con- 
denſation is proporticnably leſs : but in that caſe there is no 
need of a condenſer, ſince its principal uſe is to collect and 
render ſenſible that ſmall quantity of electricity, which would 
otherwiſe remain imperceptible and unobſerved. 


4 * 


10. Whenever, therefore, the atmoſpherical conductor by 
itſelf gives ſufficiently ſtrong ſigns of electricity, then there is 
no occaſion to uſe our condenſing apparatus. Beſides, when 
the electricity is ſtrong, it often happens, that part of the 
electricity of the metal plate is impreſſed upon the reſin, in 
which caſe the apparatus acts as an electrophorus, and conſe- 
quently is unfit for our purpoſe (d 8. ). : 
11. In order to avoid ſuch an inconvenience, I have thought of 
ſubſtituting to the reſinous plate a plane, which ſhould not be a 
perfect electric, or quite impervious to electricity, but which 
ſhould be an imperfect conductor, ſuch as might hinder, in a cer- 


Vor., LXXII. C tain 
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. taün gesſüre only; the free paſfagt of the electrie fluid through 

its fußt. Fhere are many conductors oft ies ' 
fur inſtance, a clean and dry marble'{lab, a plate of wood (like- 
viſe clean and ver eng or covere e varniſh, ot 
War) 228 the Hike, The ſutface of thoſe bodies does not con- 
tract any electrieity, or if any electricity adheres to thein, it 
vaniſhes ſoon, on aceount of their —— nature; for 
which reaſon they cannot anſwer the office of an electrophorus, 
and therefore are more fit to be uſed as condenſers of electricity. 

12. Beſides the advantages above mentioned, there is ano- 
ther, which ariſes from ſubſtituting an imperfectly conducting 
plane to the reſinous plate, namely, that the metal plate laid 
upon one of theſe does actually condenſe or acquire a greater 
quantity of electricity than when laid upon the refinous plate, 
or other perfect electrie; for ſince, as was ſaid above, 8 6. 
the thinner Pede reſinous Aratuin i is, the better it anſwers our 
purpoſe; in the cafe of a varniſhed or waxed board, this ſtra- 
tum becomes exceedingly thin, and it becomes nothing when 
an imperfectly conducting ſubſtance is uſed, ſuch as a marble 
3 a very dry piece of wood, cc. 

5 On the other hand, care ſhould be ub in chiodfing the 
7 85 ee mentioned plane, that it be not too much of a conducting 
nature, or capable of becoming ſo in a very ſhort time, it 
being quite neceſſary, that the electricity ſhould find a conſi- 
derable degree of refiſtance 1 in going through its ſubſtance. In 

chooftng, or in preparing, ſuch a plane by drying, or other- 
wiſe, it 1s better to render it too near to than too far from 
the nature of a non- conductor. A marble flab, or a board 
properly dried, anſwers admirably well, and is preferable to 
any other plane : otherwiſe the refitious plate of an electro- 
phorus is preferable to a common table or marble flab not pre- 
pared; for theſe bodies, being in ſome meaſure imbibed with 
moiſture, conduct much better than is neceſſary. 

14. To be more particular, 1 ſhall add, that for this pur- 
poſe it is better to uſe a flat piece of marble,” and to grind 
it againſt the metal plate, till they coincide: ſo well as to 
ſhew a ſenfible coheſion between them. Afﬀterwards the 


piece of marble ſhould be expoſed. for wer! ys to 2 
Neat. 
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the det Nn ebe, 

150 61 8 a warmed place; loch #taw oven}? a; chimney; 
order co expel 
experiments (& 12. 81. N he marble, thus Pr emed vill 
continue dry for Donn iderable time, except it be. * 
to very damp air. As for the ſmall quãiitity of tnoiftbre: which 
the marble may accidentally and fuperficially attract it ma be 
 rethovediiby expoſing it to the fu, or to a fire, or eveti by 
wiping it with 4 de and clean en coy ng to the uw 
forming of experiments. „ et 

15. It is not every 

equally for this purp oſe. The old marbles, which have 


| Mi 


which have been recently dug from the quarry. 


buſineſs; I have found ſome marbles which, without any 


preparation, anſwer vaſtly well, whereas others will not do 
near ſo well, even when properly prepared ; excepting, how- 


ever, when they are preſerved hot during the experiment; for, 
in chat caſey; they anſwer better than the beſt pieces of marble 


the marble previous to the experiment. 


16. Inftead of preparing the piece of marble by a Foul cen 
tinued heat, it will be ſufficient to give it a coat of copal var- 


nifh; or amber, or lae varniſh: after which it muſt be kept in 
au oven for à ſhort time. By this means even the worſt ſort of 


marble anſwers very well, even without previoully 8 


or keeping it hot düring the experiment. 
7 
1 the marble. This ſhould be firſt made flat by grind= 
ing it againſt the upper plate, and then it muſt be varniſhed, but 
rather thicker khan when the varniſh is laid upon the marble. 
In this caſe both the plates might be nn though it 19 
ſufficient to vatnith one of them. 


18. Here it may be ſaid, that in fact we are eeturned to ths 


elerophorus, This is true; and indeed the varniſhed metal, 
dt ffiarble, or wood; may be excited by a very 17 * friction, 


even n fornetitties by the — laying of the metal plate upon it, 
C 2 eſpecially 


e 1 


e. it 
the moiſture and to render it quite it for our 


pI ie awd: think: 8 


deen long preſerved in dry places, anſwer better than thoſe 


The dit 
ference of the ſpecies of marble is alſo of conſequence in this 


that ars not preſerved hot. It is always eee to warn 


means of thevarnith even a metal plate may be-uſed © 


* 


xiv: 

Speeder 
warm them, when they are good for the 
ſhould be ſo well — as to be cally excited, and then act 


: 3 the common electrophorus are, 1. that the varniſh is 


varniſhed, there may be ſubſtituted, with equal advantage, an 


hey are hot; 1 ſhave l is no Weben . 
purpoſe, leſt they 


e e 4 os 
when t 


* an electrophorus. 507 
However, the ne which a vnde plate bas 


always thinner than the common reſinous ſtratum of an electro 
phorus. 2. That the varniſh acquires a more ſmooth and plaine 


. hence the metal plate may be more , and to 


more advantage, adapted to it, . 
20. Inſtead of ha above mentioned ok of marble or metal 


ſort of plane covered with dry and clean oil-cloth or all- 
ſilK or ſattin and he. filk-ſtuff that is not conſiderably 
thick; which will anſwer very well, without requiring any 
more than perhaps a fl bt warming. The filk-ſtuffs anſwer | 
better for this pu meds than thoſe made of cotton or wool, and 
theſe better than linen. However, by a previous drying and. 


keeping them hot during the experiment, paper, leather, wood, 
ivory, bone, and every fort of unperſeft en. may be 


made to anſwer to a certain degree. 


21. If thoſe imperfectly conducting fobſlances were dried 
too much, then they would become quite electries, and conſe- 


quently uſeleſs for our purpoſe (as will be made appear 


better in the ſecond part of this Paper), , when hop 


were uſed like reſins, " - 
22. I muſt not omit to mention alſo, that the apparatus may. 


be rendered more fimple by applying the filk or other ſemi- 


conducting ſtratum to the upper, viz. to the metal plate, which: 
is furniſhed with a glaſs handle wſtead of the marble or other 
plate, which in that caſe becomes uſeleſs: for in its ſtead a 
plane of any kind may be uſed, ſuch as a common wooden or 
marble table, even not very dry, a a piece of metal, a book, or 
other conductor, whether perfect or imperfect, it being only 
neceſſary that its ſurface be flat. 

In gad, nothing more is requiſite for our experiment than 


chat the electricity, which tends to paſs from one ſurface to the 


other, 
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other, ſhould find ſome reſiſtance or oppoſition in either. of, 
the ſurfaces, as will be made more evident in the ſecond part. 
Is is immaterial whether the non - conducting or ſemi-· conducting 
ftratum be laid upon one or the other of the planes, it being 
only neceſſary that they ſhould coincide very well together, 
which cannot be eaſily obtained when a common table is uſed 
for one of the planes, which is the only reaſon why it is better 
to uſe two planes which have been worked flat by grinding one 
upon the other, and one of them varniſhed, &c. A ſingle 
metal plate, covered with filk, with three filk ſtrings faſtened 
to it by way of a handle, may be conveniently uſed for 


ordinary experiments. SR 4 T 8 
23. Hitherto we have confidered the uſe of our condenſer in 
exploring the weak atmoſpherical electricity, which is brought 
down by the atmoſpherical conductor . But this, though 
the principal, is not the only uſe to which it may be 
applied. It ſerves likewiſe to diſcover the artificial electricity 
when this is ſo weak as not to be diſcoverable by any other 
means, which happens in various caſes, ſome of which I ſhall 
now proceed to mention. V 
24. A Leyden phial charged, and then diſcharged by touch- 
ing its coated ſides three or four times with the diſcharging 
rod, or the hand, ſeems to be quite deprived of electricity, yet 


* Here it will be proper to mention a remarkable obſervation, which I have 
made on the atmoſpherical electricity with the help of the condenſer. The late 
Mr. Ax rox and others affirmed that they had obtained ſtronger ſigus of electricity 
from their atmoſpherical apparatus at the time of an aurora borealis, than at other 
times; but various other philoſophers doubted of the influence of electricity 
in that meteor, and ſome abſolutely denied it. I myſelf was much in doubt 
about it; but at preſent Mr. aN rox's aſſertion ſeems to be eſtabliſhed beyond a 
doubt, as Ihave obſerved by actual experiment. During the ſtrong aurora borealis, 
which appeared in the night of the 28th of July, 1780, the light of which rifing gra- 
dually from the horizon, reached the zenith at near eleven o'clock, and enlightened 
the heavens with a reddiſh light, the weather being clear and windy ; our con- 
denfing apparatus being applied to an atmoſpherical conductor, gave fine bright 
ſparks ; whereas, at other times, that is, in clear weather, and at every hour of 
the day or night, the ſame apparatus afforded either no ſparks at all, or ex- 
ceedingly ſmall ones, the reaſon of which was beeauſe the ſaid conductor was not 
much elevated. T „ BY 
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r 
Se) TH 1 eo give very confpiciods ggnd of ele- 


rriity; Weh ſhews that knie 1: deg pbe tal is not quite de- 
prived of Si arp as it appeared! But if the Phiaf was left 
ar. cla gecb as faſt th àttract a light ehread, Ry if the metal 
— el nk ouched by che knob of it, even for à fnment, 
it would afterwards, when lifted up, give a ſtrong ſpark, and ir 
then it were to be touched again by the knob of the phial, it 
Would afford à fecond ſpark. hardly” \maller than the former, 
and thus ſpark after ſpark may be obtained 'for 4 long bite, 
Which is abe ſurprizing experiment. ee 20 
This eth of producing ſparks by ee 6752 Pb which? 
is not cha rged ſo high as to give het of itfelf, is very conve-- 
nient for vatiobs'pleaſihy g experiinents ; as, for inſtance, that f 
lighting the inff An nadie atr-piſtol, or lamp, contrived by me; 
 efpecially when a perſon” is Provided with one of thoſe phials, 
red, after the manner recommended by Mr. TIEERfuS 
 CAVALLO®; which when charged may be Garne in the pocket” 
for a long time. Thoſe phials, as they retain a ſenſible charge 
for ſeveral days, will retain an inſenſible one for weeks or- 
months. I mean, by an in ſenſible charge, ſuch as cannot be 
diſcdvered but by ig help of the condenſer, in which caſe it 
| beeomes more than ſenfible, and fofficient- for the Experiment 
of the inflammäble alr-P iſtol, Kc. 8 
5. Secondly, 1 5 you have an Adee l machine ſo 
badly i in order that its conductor will not afford any ſpark, but 
will juſt attract a thread; then if yon let this eonductor touch 
the metal plate of the bude, and after ſuffering it to 
continue in that ſituation for a few minutes, whilſt the machine 
is kept in motion, lift * the gnome plate, you will obtain 
fon! it a f trong ſpark. | 
26. "Thirdly, Fo caſe” 1 edel machine acts very 
well, but its conductor is ſo badly inſulated, that it will 
not give any ſparks, as when the conductor touches the walls 


C 


* Sec his Treatiſe on Electricity. 
of 
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4 che rob, o when.a chain falls cfm it pon the table.s: 
then if von det abe ſaid ,gonduRior; n that ſtzte to 
plate of the condenfer, whillk che elefrical.z achine ig in 
action, che plate will beser es 1 55 :[irpag ſigns 
of :cleAtzicity,. which ,ſh 


| es the greatpower. this PPRIATUS; AAS: 
of drawing and e be the elechricit ,,, I ο D 
%. Feurthly, The uſual way of rubbing diyers bodies, and 
then preſenting. them to, an. ele&rometer,, in, arder. to. examine 
their;eleQuicity, is aften inſuthcienty That is, 3; makes the expe- 
rimenter believe, that a body ha not acquired any e e 
at all, only becauſe the quautity: of it is too ſmall to affect an 
eledrometer, - In this cafe it is very advantageons to rub thoſß 
bodies with the metal plate of our apparatus, which, plate for 
this purpoſe muſt be naked; for if the plate be afterwards pre- 
ſented to an electrometer 4 this will be ele&rified gonſider 205 
however little electricity the rubbed bodies e Wes. may 
have acquired. The quality of this electricity, ui, whether it he 
poſitive or negative, may be eaſily aſcertained, ſip the glecti- 
_ city of the metal plate "mult be the contrary of that acquired 
by "the body rubbed upon it. Mr. cavaiioalſo, made uſe. of | 
x a — oh to diſcover. the. electricity of certain bodies 
But there is a better method, to be uſed in caſe, the; bodies to 
be examined are not eaſily adapted to the metal plate, which 
method neither Mr. CAvVALLo nor others haye know g. This 
is the following. The metal plate being laid upon the im- 
perfectly conducting plane, the body to be tried is rubhed 
againſt, or is repeatedly ſtroked, upon it; which done, the 
plate is taken up, and is examined by an electrometer. ofthe: 
body tried by this method is a piece of leather, a ſtling, 3 
piece of cloth, or velvet, or other imperfect conductor of the 
| like fort, the plate will be certainly found electrißed, and in- 
comparably more by this means than if it were ſtroked by the 
fame bodies, whilft Being inſulated i in the air. In ſhort, by 
either of thofe methods you will obtain ſome electricity from 
fuch bodies as could hardly be expected to give any, even When 
they are not very dry. Indeed, coals and metals excepted,, 


* See his Treatiſe on Electricity, part IV. chap. vi. 


every” 
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every Aber body will g give ſoths electricity. I can farther) ſay, 
that I have often tied ſorne electricity even by ſtroking t 


metal plate with my naked hand. 
28. It has been queſtioned, 


whether an e for- 
mentation, &c. produced any electricity, and the inveſtigation 


is of conſequence for determining ſomething certain about 
the atmoſpherical electricity. I know that various perſons have 
attempted in vain to diſcover electricity in thoſe caſes. Some ex- 
periments of mine relating to this purpoſe had alſo failed; never- 
theleſs, I entertained ſome hopes of ſucceeding, as I: had for a 
great while —— that efferveſcence, diflolution, evapora- 
tion, &c. by diſturbing the natural form and ſituation of the 
particles of bodies, ought to have increaſed or diminiſhed the 
capacity of the bodies contiguous to thoſe in action, and con- 
ſequently ought to have occaſioned in ſome caſes a rarefaction, 
and in others a condenſation of the electric fluid. Being per- 
ſuaded of this theory, 1 thought that the electricity produced 
in thoſe caſes was not diſcovered, partly becauſe of its ſmall 
> ware and partly becauſe the inſulation 'was almoſt de- 
royed by the vapours that roſe, and I imagined, that by 

a greater accuracy, and by. multiplying the experiments, 

I thould ſome time or other diſcover it ®. It is about 
two years fince, that having gradually been able to condenſe 
the electricity to a great degree by means of the above deſcribed 
apparatus, I again thought of repeating my old experiments 
about the evaporation, &c. and entertained much better hopes 
of diſcovering ſomething new about it, almoſt' foreſeeing the 
event ; but various occupations deferred thoſe experiments till 
the months of March and April of the preſent year 1782, 
when being at Paris, 1 in company with ſome members of the 
Royal Academy of Sciences, I at laſt ſucceeded in obtaining 
clear ſigns of electricity, nay and even the ſpark, from the 
evaporation of water, from the ſimple combuſtion of coals, 


All theſe thoughts are acted: in a Latin diſſertation, printed i in the year 
1769, and entitled, De vi attraftiva 225 elettrici, ac n inde pendentibus, ad 
gO0HANNEM BAPTISTAM BECCARIAM, &c. | 


and 
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atmoſpheres in general, of w ncht ane are" ee to treat in the 
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30. The experiments WM ted in * Gokey ing pads! have 
ſhewn how eaſily a metal plate, or other Db plain 
ſurface, when proper! ſituated? can draw the electric fluid” 
upon itſelf from a mel atmoſp| rical electricity, from a Ley- 
den phial, &c. fo as to render its effects much more conſpi- 
cuous and vigorous. It is now neceſſary to give an explanation 
of thoſe phenomena, the theory of Which will greatly” facili- 
tate the practical performance of this ſort of experiments. 

31. The whale matter, therefore, 1 may be reduced to this, 
vis. that the metal plate has a much greater capacity for hold- 
ing electricity in one caſe, vx. when it lies upon Aa proper 
plane (as mentioned in { 1 T. 12. 22.) than when 1 it ſtands quite 
inſulated, as when it is ſuſpended in the air by its filk ſtrings 

or inſulating handle, or when''it ſtands upon an OI: 
ſtand, as a thick ſtratum of reſin or the like. 17 39 Tarn 
332. It is eaſy to comprehend, that wherever the capacity of 
holding electricity is greater, there the intenſity of electricity 
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3 feof is... 
as Apo Ply oh. tt: vantity of cob 
in that caſe re in, 3 W der to gaiſe 255 intel ity to a 95 
degree; +: 16. that, the , inperſel 78 abut 
which. word n thay} by. "ſa. the 9210 
an electriſied body aa 8 eſcape from all the 153 of it, Þ 
which tendencꝝ or ene 44 5 th i elect ent. phenomena, of at- 
traction, repulſion, and eſpecia ly * Ggree, of elevation of. 

an electrometer, "corteſpon d. 
33. That the intenſity of electricity muſt be inverſely y propor- 


tional to the capacity of the body electrified, will be clearly 
exemplified by the following experiment. Take two metal rods 
of equal diameter, but one of them a foot, and the other five 
feet long ; and let the firſt be electrified ſo high as that the 
index of an electrometer annexed to it may be elevated to 60*; 
then let this electrified rod touch the other rod, and in that caſe 
ĩt is evident, that the intenſity of the electricity. by being parted 
between the two rods, will be diminiſhed in proportion as the ca- 
pacity is increaſed; ſo that the index of the elerometer, which 
before was elovitie to 60?, will now fall to 10˙, vix. to one ſixth 
of the former intenſity, becauſe now the capacity is. fix times 
ter than when the ſame quantity of electricity was con- 
vod. to the ſirſt rod alone. W the ſame e if the ſaid 
quantity; of electricit/ was to be communicate to a rod ſixty 
times lor er. its; l would. be diminiſped to one be /a4 
and}, on the contraxy, if the electricity of this long co uftor 
waste be comrated te pe xticth part of that capacity, its 
intenſity. would be increaſed to 60% 
34. Now. not.qnly conduttors. FA 3 bulk have he” | 
Ferent capacities for holdin Refining, but alſo the capacity of 
the ſame: conductor may be increaſed or diminiſhed by Various. 
cireumſtances, ſome of which haye not yet beep properly con 
ſidered, i, It. has been obſerved, that the capacity of the ſame 
conductor is increaſed or diminiſhed in proportion, as its ſurface 
is enlarged or contracted, as 15 ſhewn, by, Dr. FRANELIN' s ExPe-, 
riment of the can and chain, and various other experiments, 
dm WA - ut: has beam, ele 1 the Fe 05 n 
Us Ors; 
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compre e 
„ſincg even the extenſion contributes to — 
10 that of two condyQors, which havr equak bur I 
„that which is the more extended in length 
bat the Seat capacity x. n hört, it zppeats Fromm all the 

experiments hitherto made; that the capacity / of conductors vi 
in proportion nt tö the furfuces in generatÞ but 10 zbeJurfaces 
which are free, or uninfl nfluenced by an homologous atmoſphere. mol 10 
e. Bye der! ich comes nearer; to dur caſe is, Hhat- the 
pacity*: f a cohductor, which has neither its form hor ſurfafe 
alteted, is fhcfsazſed When, [nfteid of remaining quite inſu · 
186d; the GnduRg is prefelited to another condu@or not infu- 
lated; and this increaſe i möte: conſpicuous; cor 
ſürfaces of 'theſe eohdicvts! rs 
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larger and on nearer d 
other." #97218 [£9 ITE; (| 1 119 lot os 2 i 3% 3111 129) 11 
When an köſbolsted onducver is oppoſed or preſented tp lano⸗ 
ther r'conduder whatever, I tall it a conjugath'r — Bals 
. 1. 1 he cifcuſmſtance mentioned in th precedi — — 
Whie Vaugrnents prodigioufly che] naturab: capacity 
ductors, 18 i an Ye Ind to have bein hitherto pri . 
HER. far rem any advantages having been deduced from 
mig but letlus 5 thisſe N ——— this 
Dacia tity the ſimpleſt marjher. l take, for examplejdher = 
metal plate of an electraphorus, and holding it by its 3 
Bande in tlie ait, eleckrify ate ſo high the index of an 
Ber Suntec to it might? — then! lower 
ing this metal S towards à table or. — 


te b degtee — 

= ins plain ſurface, . — the index of the electrometer 

alls; el from 60 to 507,405 „ 20%, &c.' Notwithſtanding 

tis" Own the quantity of electricity in the plate re- 
Hains the fame, except the faid plate be brought 

table as to occafion” & tratſinifion of elle electricity from the 
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remain as much the fame as the dampneſs of the. I. 
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538. The feaſon os ahis pbeuomenon is egfily der] de. le” 2 
action of electric atio 


ſpheres. Ehe, atmatphere of the metal, 
plate, which tun the. reſent A Ma} ſupppte..to.be ele rife. 
3 table-ox-9ther-.conduRtor Hate ve to 
2 preſented; ſo that the; chte did af the table: 
140 theckodwn laws, retixing to the remoter parts of. 
it, be bo es more rare in thoſe parts which are expoſed to the, 
matgl plate, ind this rare factiein becomes, greater: the. 1 he 
5 e medal plate id brought. td the table, If the bert 
ne 45 6leQribed-yogatively, then eg enn of Frets 
4 e141 L pants immerſed Aan e 
| ig | -nleftiified metal plate, contract a comprar © 
t which[accrdenrtal: electricity. making in ſome manner 2, 
aichpendärion fr the ned} electricity of the metal plate, dimi- 
wiſhes its intenütvy 4 devm le deprethon of the, elec»: 
Aub! 5 bag en WF Wing" & 6 +5 
39. Phe two following experiments will throm more light - 
vponothe:. recipupealtaCtion of the. electric atmoſpheres. Firſt, 
ſuamppoſe two flat enn duc tors, / electriſied both poſitively or both 
n — to be ꝓreſented towards, and to be gradually 
brought! near, Sach ether: it will appear, by two annexed. 
cleftrometers; that the nearer thoſe. two conductors come to 
eachother} the more their intenſities will increaſe; which 
ers, that either of the two eqjugate conductors has a mugh. 
leſs capacity now than when it was fingly inſulated, and out 
of the iirfluerice of the other. This experiment explains the 
* me an clerified conductor will ſhew a greater intenſity 
wen 
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when it comes ta . added into a ſmaller bulk; and allo 
why - a | long extciided tondiQtor will bete a leſs intetfity thati a 
more compact one, ,. fuppoſing. that their * - 7 5 
and of electricity is tlie ſame ; becauſe the bomologo mo- 
ſpheres, of their parts, interfere lefs with each "other in The 
ormer than in 3 et TT OY | 
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His matter "tra 10 F e gi mode car by inſu- 
condutiip plane e other elbctriſſed plate is 
1 0 Re jd afte eds # epatating t; -for then both the 
19 diate rg onduting plane (which titay be called the 
5 75 ade) . found electriflied, but pofſeſſed of con- 


ectricities Regs may heaſcritained by electrotneters. 5905 
Ir "the "ihferior- plate js ibſulated frſt, md then the 
1 ied plate is. brought bo is then the later will '<hbſe 


deavour. in | the former o. 400 ire a Sofitrar) electrieity, 
lch, Posse, "the. inſulation pt revents from raking! place : 
hehce the 3 inte of the electricity of the Plate 15 not” dials 
_ nithied, at leaſt 175 ir mew 2 very little and 
Amoft imperceptible depreſſion which: ftrall de 


e Electrometer wi 

preſhon: is owing: 
to the imperfection of the inſulation of the Tiferior plane, and 
to the ſmall rarefaction and condenfation of the electrie fluid, 
which may take place i in different parts of the "ai inferior 
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Plane. | 
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ſt to n athin . "the e electricity wi i [pals to t the inferior plane 
)J 
b. But the galt ein not be the! fame if, in pee fried this 
9 the electtifed metal plate be made to ton yy 
inferior Plane e agi e; for then its intenſity being greatet 
br, 5 when hid flat, às appeats by the chro he the ele 1 
"eafily overtothes the froall* Needs, and paſſes to the 

fl or plane, even neroſs a thin'ftratur *; becauſe the: elec- 
tricity; of one plate is balanced: by that of the other, only in 
tion to the quantity of ſurface which they oppoſe” td 
bother within a given diſtance; whereby wien the metal 
plate touches the ot her plane 1 in flat and ample contact its elec- 
tricity is not diffipated. This s appatent Paradot f 1s Clearly ex- 
Plaineg by the theory of ele&tic atmoſpheres. 
What looks more like à paradox is, W W will 

thy {r6uching the metal plate with a finger, of with a piece of 
tal, deprive it of all its electricity, whilſt ſtanding upon 

3 proper p plane; ſo that it getierally leaves it ſo far electrified 
that, when it is afterwards fe eparated from that plane, it will 
ſtill afford a {pa rk.” ladeed this phenomenon could not be ex- 
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i e . he ESR blen 226 Ae of FO ity 
S —— ee pointed conductor, not inſulated, when preſented 
to an electrified body, has not in itfelf any particular virtue of attracting Flec- 
tricity; It acts bly ne a conductor r not. inſulated, which does not oppoſe any 
reſiſtance to the paſſage of the electric ful.” If. the ſame conductor, inſtead bt 
deing pointed, was to preſent: a globular; ar flat ſurface: 10 the eleftrifiea body; 
neither would it in that caſe appoſe a greater reſiſtance to the paſſage of the 
electricity. But the reaſon why the electricity will not paſs : nearly ſo eaſily from 
the dle&rified dody to the conductor v hei it is flat or globular, as when it is pointed, 
is becauſe in the former caſe; the intenſiry of the electricity in the eleQrified body is 
weakened, by the oppdfed flat ſurface, which, acquiring the contrary electricity, 
compentates the diminiſhed intenſity incomparably more than. a point can. It 
appears, therefore, that it is not the particular property- of a point or of a flat 
furface, but the different ſtate of the eletttiſied body, that makes it part with its 
electricity eaſier, and from a greater diſtance, when a pointed contuliing folds 
Kance, than when a flat or globular one js Preſented to n 
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tenjity, or endeavour of nge farhar er, e, for 
that the piece of metal, or the finger by touching the plate 
took. off ſo much of its as elt as to reduce t intenſity - of 
1 remainder. to the fiſtisth part of a de r this remain- 
| e y;would, then be * nothing; but When the 
r | by of ng ſeparated from the inferior plane, has its capa- 
city, ſo ar diminiſhed, as to render the intenlity: « "of its e 
300 times gter: then the intenſity of that remain ae 
city would becom. of two A Nes ef wgre, vis. ff cient ro 
afford 4 ſpark... p TY 
48. Hitherto we fibers 8 in * manner c the ation 
of electric atmoſpheres muſt, modify the electricity of the me- 
tal plate in its various ſituations. We muſt, now conſider the 
ſets which take place when the electricity is communicated 
ta the metal plate whilſt ſtanding. upon the proper plane. The 
IN: buſineſs having been proved in the preceding pages, it 
F900 deduce the applications from it; nevertheleſs, it will 
ful to exemplify it by an experiment. Suppoſe that a 
A den phial or a conductor were 3 weakly clefitied. that the 
intenſity of its electricity was only of half a degree on even 
leis: if the metal plate of our apparatus, when ſtanding upon, 
the proper plane, was to be touched with that phial or con- 
ductor, it is evident, that either of them would impart to it a 
Quantity of its electricity, e erer to the plates capacity, 
Vis. ſo much of it as ſhould make the intenſity of the electricity 
of the plate equal to that of the electricity in the conductor 
or phial, ſuppoſe of half a. degree; but the plate's capacity, 
now that it lies upon the proper plane, is above 100 times 
greater than if it ſtood inſulated i in the air, or, which is the 
lame thing, it requires 100 times more electricity in order to 
ſhew the {ame intenſity ; therefore, in this caſe it muſt require 
upwards of 100 times more electricity from the phial or con- 
ductor. It naturally follows, that when the metal plate is after- 
wards removed from the proper plane, its capacity being leflened 
Jo as to remain equal to the 100th part of what it was before, 
the intenſity of its electricity muſt become of 50; ſince, agree; 
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the weakeſt Natural or Artificial Electric. xtvn 
ably to the ſuppoſition, the intenſity of the electricity in the 
Phial or conductor was of half a degree. ie 
49. A conductor that is electrified whilſt it ſtands in full and 
r contact with another proper conductor, as above ſpeci - 
fied, and is afterwards ſeparated from it, ſhews the ſame phe- 
nomena that are exhibited by a conductor, which, after being 
electrified, is contracted into a ſmaller bulk, or, contrariwiſe, 
= Dr. FRANXKLIN's experiment of the can and chain (S 35.) 
- 50. If a ſmall quantity of electricity applied to the metal plate 
of the condenſer enables it to give a ſtrong ſpark, it may 
be aſked, what would a great quantity of electricity do? The 
anſwer is, that it would do nothing more, becauſe, when the 
electricity communicated to the metal plate is ſo ſtrong as to 
overcome the ſmall reſiſtance of the inferior plane, it will be 
diſſipated. 1 . 1 © 5057 


51. After all that has been faid in the preceding pages, 
it may be eaſily underſtood, that if the metal plate of our con- 
denſer can receive a good ſhare of electricity from a Leyden 
phial *, or from an ample conductor, however weakly electri- 
fied; it cannot receive any conſiderable quantity of it from a 
conductor of a (mall capacity; for this conductor cannot give 
what it has not, except it were continually receiving a ſtream, 
howſoever ſmall, of electricity, as is the caſe with an atmo— 
ſpherical conductor, or with a prime conductor of an electrical 
machine, which acts very poorly but continues in action. In 
thoſe caſes it has been obſerved above (& 4. 25.) that a conſfi- 
derable time is required before the metal plate has acquired a 
ſufficient quantity of eleAricity. 
52. As an ample conductor, weakly electried, imparts a 
conſiderable quantity of electricity to the metal plate of our 


' .* In my Paper on the Capacity of ſimple Conductors is ſhewn the great capa - 
city of a Leyden phial in compariſon to its bulk, juſt becauſe the electricity, 
which is communicated to one of its ſurfaces, is balanced by the contrary electri- 
city of the oppoſite ſurface, There I ſhew, that the capacity of 16 ſquare inches 
of coated ſurface is equal to the capacity of a conductor made of filvered cylin- 
drical ſticks, and nearly 100 feet long, the capacity of which is ſo great that its 
(park occaſions a ſhock conſiderably ſtrong. Eds 
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colidenſer, fo that when the faid metal plate is afterwards ſepa- 
rated from its proper plane, the electricity in it appears much 
condenſed: and vigorous ; ſo when the ſame metal plate con- 
tains a ſmall quantity of electricity, and ſuch as cannot give a 
ſpark or affect an electrometer, that electricity may be rendered 
very conſpicuous by communicating it te another ſmall metab 


' plate or condenſer. _ ' WO #4 e$446641 12% 
Mr. cavarto was the firft who thought of this improve- 
ment, which he derived by reaſoning upon my experiments. 
He actually made a ſmall metal plate not exceeding the fize of a: 
- ſhilling: this ſecond condenter is certainly of great uſe in many 
cafes, in which the electricity is ſo ſmall as not to be at all, or 
not clearly, obſervable by my method or a firft condenſer only, 
as has been evidently proved by ſome experiments we made 
together. Sometimes the uſual metal, plate of my condenſer 
acquired ſo fmall a quantity of electrieity, that being after- 
wards taken up from the inferior plane, and preſented to an 
extremely ſenſible electrometer of Mr. eavarro's conſtruction, 
it did not affect it. In this caſe, if the ſaid metal plate, thus 
weakly electrißed, was made to touch the other ſmall plate 
properly fituated, and that was afterwards brought near an 
electrometer, the electricity was then generally ſtronger than 
what would have been fufficient to aſcertain its quality. 
Now, if by the help of both. condenſers the intenſity of the 
electricity has been augmented 1000 times, which is by no 
means an exaggeration, how weak muſt them be the electricity 
of the body examined? how ſmall muſt that electricity be 
which. is produced by rabbing a piece of metal with one's- 
hand, ſince when this electricity is condenſed by both con- 
denſers, and then is communicated to an electrometer, it can 
hardly affect that inſtrument ? Vet it is ſufficient to afford con- 
viction, that the metal can be electrified by the friction of a 
perſon's hand. Some years ago, viz. before the diſcovery of 
our condenſer, and of Mr. cAvALLo's ſenſible electrometer, 
we were very far from being able to diſcover ſuch weak excita- 
tions; whereas, at preſent, we can obſerve a quantity of elec- 
tricity incomparably ſmaller than the ſmalleſt obſervable at 
thoſe times. . 5 1333 
5 e 
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INS 28.I mentioned, that after various attempts 1 at laſt 
ſueceeded in obtaining undoubted ſigns of electricity from the 
fimple evaporation of water, and from various chemical effer- 
veſcences; but as this is a fact not leſs intereſting than new, 
it ſeems proper to ſabjoin in this place a faithful account of the 
experiments made for that purpoſe. The firſt ſet of experi- 
ments were made at Paris, in company with Mr. LAvotsixx 
and Mr. DE LA PLACE, two intelligent philoſophers and mem- 
bers of the Royal Academy of Sciences. After I had ſhewn 
them my experiments with my condenſer, they, as well as 
myſelf, began to entertain hopes of ſucceeding in the experi- 
ments on the evaporation, &c. Accordingly Mr. LAvorsiEx 
ordered a large condenſer with a marble plane to be made. The 
Hrſt experiment | attempted with this inſtrument, in company 
with Mr. DE LA PLACE, proved unſucceſsful ; but the weather 
at that time was bad, the room was narrow and full of va- 
pours, and the apparatus was not quite in proper order, 
Mr. DE LA PLACE and Mr. LAVOISIER repeated thoſe experi- 
ments in the country, and then they were attended with fuc- 
ces, which incited us to repeat and diverſify the experiments, 
by which means the diſcovery was compleated ; having ob- 
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tained unequivecal ſigns of electricity from the evaporation, of 
water, from the fimple combuſtion of coals, and from the 
efferveſcence of iron filings in diluted. vitriolic acid. This ob- 
ſervation was made the 1gth; of April of the preſent year 1782, 
and the experiments were performed in the following manner. 
In an open garden a long metal plate was inſulated, which, 

by means of a large iron wire, was made to communicate 
with the metal plate of the condenſer laid upon the piece of 

BE Ts marble, 
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marble, which was kept continually warm by "EM lighted 

' coals ſet underneath. This done, ſome chafing-diſhes, con- 
taining burning charcoal, were placed upon the large inſulated 
plate. The combuſtion .of the coals was helped by a gentle 
wind. Some tainutes after, the iron wire; by which the large 
Inſulated plate was connected with the metal plate of the con- 
denſer, was taken off; then the metal plate being removed from 

the marble by its inſulated handle, and preſented to Mr. ca- 
 VALTo's electrometer, made the balls of it diverge with negative 
electricity. The experiment was repeated by placing upon the 
large infvlated plate four veſſels, containing iron filings and 
Water, inftead of the chafing*diſhes : : then ſome vitnohe acid 
was poured into' thoſe four veſſels, ſufficient to cauſe! a vigor- 
dus efferveſcence, and when the ſtrongeſt ebullition was going 
to ſubſide, the metal plate of tlie condenſer was removed from 
over the marble; and being examined, not only electriied 
the electrometer with negative electricity, but gave a ſenſible 
ſpark. At this time having tried to obtain electricity from the 
evaporation of water, the' effects were equivocal or hardly ſen- 
fible; the ſamé thing happened a few days after, when 
however we obtained clear figns of electricity from thoſe effer- 
veſcences, which produce fixed and nitrous air. Thoſe experi- 
| ments were made in a large room. 
One day the electricity ariſing from the evaporation of water 
ed to be poſitive; but ſubſequent experiments, and other 
circumſtances, indicate that TOW? a cd muſt be attrĩ- 
buted Wanne 
Once on repeating delt experiments in company with Mr. 
1 0 member of the R. A. ar Sciences, we could not obtain 
any Electricity from the evaporation of water or from com- 
buftion, the weather being extremely damp; but the effer- 
veſcence of iron filings and diluted vitriolic acid produced elec- 
tricity e T to aſcertain that it was hagutive; though it 
| afforded no ſpark. 

A'thort' time before left PalidFonce more repeated the expe- 
riment of the efferveſcence of iron filings, &c. with ſucceſs. 
This experiment was made in the laboratory of Mr. BILLAUM, 
att inſtrument-maker and lover of electricity. 
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The experiment on the evaporation of water, which did not 
anſwer ſo well at Paris, ſucceeded; much better in London, 
where I bethought me of throwing water upon the lighted coals, 
which were kept in an inſulated chafing-diſh. In this manner 
the electricity of the evaporation never fails to electrify the 
chafing-diſh' negatively, and ſtrongly enough for the electricity 
to be diſcovered by the ſimple electrometer; it will even afford 
a ſpark, if the condenſer is uſed. The firſt experiment of this 

fort was made at Mr. BENNET's, who is a great lover of ele&ri- 

city, in preſence of Mr. BENNET, Mr. cAvaALtLo, and Mr. 

KRAN, members of the Royal Society, and of Mr. WALKER, 

lecturer of experimental philoſopſßp. „ 

Another time this experiment was repeated with ſucceſs at 

Mr. cavar.Lo's, in the following manner. A ſmall crucible, 

containing three or four ſmall coals lighted, was inſulated; 

then a ſpoonful ef water was thrown upon the coals, and im- 

mediately after an electrometer, which communicated. with the 
eoals by means of a wire, diverged with negative electricity. 
.- Theſe are the experiments which I have had the opportunity 
to make hitherto ; in relating which I muſt not omit to obſerve, - 
that although the condenſing apparatus has not been: always 
indiſpenſably neceſſary, Mr. cavaLtLo's very ſenſible electro- 
meter alone having been often ſufficient for the purpoſe; yet it 
muſt be confeſſed, that it was the condenſing apparatus which 
ſuggeſted theſe experiments, and by the help of which even 
the electric ſpark could be obtained. Theſe ems 4; co 
Juſt opened the way to a vaſt field, which: deſerves much far- 
ther inveſtigation. It is natural to ſuppoſe,. that if compact 
bodies, when they are rarefied or become an elaſtic fluid, re» 
guire an additional quantity of electric fluid, and cofrſequently 
leave thoſe bodies, with. which they are connected, negatively 
electrified; it muſt happen, on the contrary, that when va- 
pours condenſe they muſt part with ſome electric fluid, that is, 
muſt produce a poſitive electricity. This, however, remains 
to be proved experimentally, and I have already imagined ſeve- 
ral ways of trying it, which will be put in practice as ſoon as [ 
ſhall have the opportunity. Mean while I beg. leave to ons 
3 cluds 


w Of the Methidef rexdering wery u , 
relating to 


concur to ſhew, that the vapours of aj and in general the 
parts of all bodies, that are ſeparated b 


- mentary heat, and conſequently that thoſe bodies, from the con+ 
dt. act of 1 the volatile particles have been 
| both. cooled and electrified negatwely: 


be deduced, that whenever bodies are reſolved into volatile 


mented, as well as their capacity for holding common fire, ot 
che calorific fluid. This is a ſtriking analogy by which the 


their condenſing, loſe part 
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clude this 


per with mentioning a few ideas 1 ent 
he atmoſpherical electricit.. 


The 3 — hots malle, though not numerous, yot 


Y volatilization, carry 
ty of electric fivid as well as of ele- 


away an additional quant 


ſeparated, remain 
from which it may 


elaſtic fluid, their capacity for holding electric fluid is aug» 


ſcience of electricity throws ſome light upon the theory of 


heat, and alternately derives light from it; Ts mean on the doc- 
trine of latent or ſpecific heat, the firſt notions of which were 
_ ſuggeſted by the admirable e 


WILKE, nd which has been afterwards much elucidated by 


xperiments of Dr. BLACK and 


Dr. cxawrorD, who followed the experiments of Dr. InwIx. 
By following this analogy it ſeems, that as the vapours on 
of their latent heat, on account of 
their capacity being diminiſhed, fo they part with ſome electric 
fluid. Hence originates the poſitive electricity, which is always 
more or leſs predominant in the atmoſphere, when the ſky 


is clear, vix. at that height where the vapours begin to be con- 


denſed. Accordingly, the atmoſpherical electricity is ſtronger 
in fogs, in which caſe: the vapours are more condenſed, ſo as 


to be almoſt reduced into drops, and i 18 all ſtronger when thick 


fogs become clouds. 

Hitherto we have accounted. for the poſitive atmoſpherical 
electricity; but it is eaſy to account for 1 negatively elec- 
trified; for when a cloud, poſitively electrified. has been once 
formed, its ſphere of action is extended a great way round, fo 
that if another cloud comes within that ſphere, its electric 
fluid, agreeably to the well known laws of electric atmoſpheres, 
muſt retire to the parts of it which are the remoteſt from the 
firſt cloud; and from thence the electric fluid may be 32 
nicate 


the weakeſt Natural or Artificial Electric ricity. 3 
nicated to other clouds, or vapours, or terreſtrial rominencies. 
Thus a cloud may be electrified negatively, 9 cloud, after 
the fame manner, may occaſion a poſitive electricity in another” 
eloud, &e. This explains not only the negative electricity, 
which is often sf from the atmoſphere in cloudy weather; 
and the frequent changes from poſitive to negative electricity, 
and contrariwiſe in ſtormy weather; but alſo the waving mo- 
tion often obſerved in the elouds, and the hanging down of 
them, ſo as nearly to touch the earth. 

After the fore- mentioned diſcoveries we need no n won- 
der at the appearance of lightnings in the eruptions of volcanos, 
as was particularly obſerved in the late dreadful eruption of 
Mount Vefuvius. The few experiments I have made ſhew, 

that the quantity of ſmoke,. but much more the rapidity with 
which it is produced, tends to increaſe the electricity which 


ariſes from 3 & c. How great muſt then be the 
5 n of electricity chat! 18 produced 1 in ſuch eruptions? 


% 


. 


AMENDMENT to p 198. A £3... 
F "wo EY repeated this experiment, and found i - 
* fure of alkaline air is ſaturated by leſs than half of one meaſure- 
of fixed air, but more than one- third, conformably to Dr. 
PRIESTLEY's firſt experiment, P. 29 3.; by which it aj ears, 
that 100 gr. of alkaline air require about 120 of fixed air to 
ſaturate them: and hence 100 gr. of concrete volatile alkali 


contain about 33 of fixed air, 440 of mere volatile W and: 
3 of. water. 
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11% 18 for 38 read 39 I 
"128 8, for 108 read 17 . 


136. 


147. 
149. 


155 


161. 
182. 
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183. 


185. 
206. 
217. 


eth read one twentietk 


4 a a 


2. Vor now read more 


24. for #Capricorni read FL. 64. Sagittarii 
3. for the 14 read the fartheſt 14 
28. for 400 read 40 
7. for * FL. 10. read ę FL, 11. 
4. for 5 read 4 
21. for ©" 27' read 6" 27” 
| at the top of the Gth column, inſert Phyfical ſpecific gravity. 
Frſi ſeries of the 6th column, for 1, 846 read 1, 8846 
at the top of the 6th calumn, inſert Phy fical ſpecific gravity. 
12. for 1, 4653 read 1, 46 50 
14. after nitrous read teſt 
23. and 26. for 1 PR. read 4 PR. 


575. er five ſerenths read five fourths i 1522922 
| 700 49. for ſevenths of an inch read fourths of an i 6 
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